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73.916 


84.459 


1.00 


77.31 


ATOM 


979 


CG 


LYS 


195 


111.287 


72.586 


84.628 


1.00 


79.15 


ATOM 


980 


CD 


LYS 


195 


110.574 


71.695 


85.640 


1.00 


81.61 


ATOM 


981 


CE 


LYS 


195 


111.402 


70.471 


86.004 


1.00 


82.03 


ATOM 


982 


N2 


LYS 


195 


111.733 


69.639 


84.814 


1.00 


83.87 


ATOM 


983 


C 


LYS 


195 


111.853 


75,041 


86.287 


1.00 


77.85 
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ATOM 


984 


O 


LYS 


195 


112.252 


74.519 


87.330 


1.00 


77.77 


ATOM 


985 


N 


GLU 


196 


112.572 


75.911 


85,579 


1.00 


78.89 


ATOM 


986 


CA 


GLU 


196 


113.920 


76.312 


85.968 


1.00 


79.64 


ATOM 


987 


CB 


GLU 


196 


114.464 


77.349 


84.983 


1.00 


83.46 


ATOM 


988 


CG 


GLU 


196 


114.576 


76.850 


83.547 


1.00 


90.70 


ATOM 


989 


CD 


GLU 


196 


115.039 


77.931 


82.578 


1.00 


97.03 


ATOM 


990 


OE1 


GLU 


196 


114.240 


78.324 


81.699 


1.00 


99.18 


ATOM 


991 


OE2 


GLU 


196 


116.202 


78.383 


82.686 


1.00 


100.67 


ATOM 


992 


C 


GLU 


196 


113.859 


76.918 


87.362 


1.00 


78.68 


ATOM 


993 


O 


GLU 


196 


114.594 


76.512 


86262 


1.00 


78.96 


ATOM 


994 


N 


ALA 


197 


112.928 


77.850 


87.533 


1.00 


77.97 


ATOM 


995 


CA 


ALA 


197 


112.707 


78.556 


88.789 


1.00 


77.86 


ATOM 


996 


CB 


ALA 


197 


111.471 


79.418 


88.666 


1.00 


76.91 


ATOM 


997 


C 


ALA 


197 


112.574 


77.637 


89.999 


1.00 


78.58 


ATOM 


998 


O 


ALA 


197 


113.120 


77.920 


91.067 


1.00 


77.61 


ATOM 


999 


N 


ASN 


198 


111.834 


76.548 


89.826 


1.00 


80.25 


ATOM 


1000 


CA 


ASN 


198 


111.604 


75.581 


90.897 


1.00 


82.34 


ATOM 


1001 


CB 


ASN 


198 


110.664 


74.473 


90.401 


1.00 


86.10 


ATOM 


1002 


CG 


ASN 


198 


110.268 


73.502 


91.502 


1.00 


89.51 


ATOM 


1003 


OD1 


ASN 


198 


110.999 


72.559 


91.811 


1.00 


91.70 


ATOM 


1004 


ND2 


ASN 


198 


109.095 


73.718 


92.085 


1.00 


90.35 


ATOM 


1005 


C 


ASN 


198 


112.898 


74.968 


91.429 


1.00 


81.89 


ATOM 


1006 


O 


ASN 


198 


113.207 


75.067 


92.620 


1,00 


81.46 


ATOM 


1007 


N 


GLU 


199 


113.666 


74.360 


90.533 


1.00 


81,93 


ATOM 


1008 


CA 


GLU 


199 


114.914 


73.719 


90.907 


1.00 


82.51 


ATOM 


1009 


CB 


GLU 


199 


115.504 


72.990 


89.701 


1.00 


84.93 


ATOM 


1010 


CG 


GLU 


199 


116.740 


72.168 


90.020 


1.00 


91.19 


ATOM 


1011 


CD 


GLU 


199 


117.236 


71.365 


88.829 


1.00 


95.27 


ATOM 


1012 


OE1 


GLU 


199 


117.505 


71.970 


87.766 


1.00 


96.08 


ATOM 


1013 


OE2 


GLU 


199 


117.356 


70.126 


88.962 


1.00 


97.16 


ATOM 


1014 


c 


GLU 


199 


115.924 


74,712 


91.472 


1.00 


82.16 


ATOM 


1015 


0 


GLU 


199 


116.461 


74.496 


92.562 


1.00 


82.41 


ATOM 


1016 


N 


ILE 


200 


116.127 


75.816 


90.751 


1.00 


81.63 


ATOM 


1017 


CA 


ILE 


200 


117.077 


76.871 


91.121 


1.00 


80.38 


ATOM 


1018 


CB 


ILE 


200 


116.824 


78.167 


90.306 


1.00 


76.64 


ATOM 


1019 


CG2 


ILE 


200 


117.588 


79.349 


90.897 


1.00 


75.73 


ATOM 


1020 


CG1 


ILE 


200 


117.232 


77.948 


88.846 


1.00 


74.46 


ATOM 


1021 


CD1 


ILE 


200 


116.991 


79.141 


87.945 


1.00 


74.00 


ATOM 


1022 


C 


ILE 


200 


117.163 


77.194 


92.612 


1.00 


81.94 


ATOM 


1023 


O 


ILE 


200 


118.217 


77.596 


93.100 


1.00 


83.53 


ATOM 


1024 


N 


LEU 


201 


116.069 


77.018 


93.337 


1.00 


82.67 


ATOM 


1025 


CA 


LEU 


201 


116.081 


77.281 


94.766 


1.00 


84.58 


ATOM 


1026 


CB 


LEU 


201 


115.479 


78.658 


95.062 


1.00 


86.28 


ATOM 


1027 


CG 


LEU 


201 


115.486 


79.153 


96.510 


1.00 


87.58 


ATOM 


1028 


CD1 


LEU 


201 


116.907 


79.183 


97.046 


1.00 


85.65 


ATOM 


1029 


CD2 


LEU 


201 


114.851 


80.534 


96.583 


1.00 


89.05 


ATOM 


1030 


C 


LEU 


201 


115.289 


76.180 


95.443 


1.00 


85.36 


ATOM 


1031 


O 


LEU 


201 


114.254 


76.425 


96.056 


1.00 


84.76 


ATOM 


1032 


N 


GLN 


202 


115.785 


74.956 


95.332 


1.00 


87.32 


ATOM 


1033 


CA 


GLN 


202 


115.097 


73.823 


95.927 


1.00 


89.77 


ATOM 


1034 


CB 


GLN 


202 


115.698 


72.501 


95.445 


1.00 


92.70 


ATOM 


1035 


CG 


GLN 


202 


114.824 


71.290 


95.764 


1.00 


97.61 


ATOM 


1036 


CD 


GLN 


202 


113.358 


71.499 


95.387 


1.00 


101.05 


ATOM 


1037 


OE1 


GLN 


202 


112.456 


71.128 


96.139 


1.00 


102.03 


ATOM 


1038 


NE2 


GLN 


202 


113.120 


72.105 


94.229 


1.00 


102.67 


ATOM 


1039 


C 


GLN 


202 


115.054 


73.883 


97.451 


1.00 


8976 


ATOM 


1040 


O 


GLN 


202 


115.836 


73.222 


98.142 


1.00 


90.00 


ATOM 


1041 


N 


ARG 


203 


114.144 


74.709 


97.955 


1.00 


89.49 
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ATOM 


1042 


CA 


ARG 


203 


113.925 


74.905 


99.382 


1.00 


88.84 


ATOM 


1043 


CB 


ARG 


203 


115.140 


75.579 


100.049 


1.00 


88.34 


ATOM 


1044 


CG 


ARG 


203 


115.732 


76.757 


99287 


1.00 


88.19 


ATOM 


1045 


CD 


ARG 


203 


117540 


76.607 


99.126 


1.00 


- 88.80 


ATOM 


1046 


NE 


ARG 


203 


117.600 


75.378 


98.417 


1.00 


88.58 


ATOM 


1047 


CZ 


ARG 


203 


118.428 


75.317 


97.377 


1.00 


86.71 


ATOM 


1048 


NH1 


ARG 


203 


118.998 


76.418 


96.908 


1.00 


86.45 


ATOM 


1049 


NH2 


ARG 


203 


118.687 


74.146 


96.809 


1.00 


85.61 


ATOM 


1050 


C 


ARG 


203 


112.632 


75.706 


99.585 


1.00 


87.84 


ATOM 


1051 


O 


ARG 


203 


111.566 


75.287 


99.121 


1.00 


87.56 


ATOM 


1052 


N 


ALA 


204 


112.719 


76.867 


100226 


1.00 


86.13 


ATOM 


1053 


CA 


ALA 


204 


111.531 


77.671 


100.471 


1.00 


83.50 


ATOM 


1054 


CB 


ALA 


204 


110.942 


77.340 


101 .843 


1.00 


84.51 


ATOM 


1055 


C 


ALA 


204 


111.815 


79.165 


100.358 


1.00 


80.44 


ATOM 


1056 


O 


ALA 


204 


112.970 


79.588 


100256 


1.00 


80.60 


ATOM 


1057 


N 


GLY 


205 


110744 


79.952 


100.384 


1.00 


76.39 


ATOM 


1058 


CA 


GLY 


205 


110.859 


81.392 


100283 


1.00 


69.88 


ATOM 


1059 


C 


GLY 


205 


110.338 


81.872 


98.946 


1.00 


64.80 


ATOM 


1060 


O 


GLY 


205 


109.236 


81.511 


98.515 


1.00 


64.06 


ATOM 


1061 


N 


ALA 


206 


111.150 


82.678 


98281 


1.00 


59.49 


ATOM 


1062 


CA 


ALA 


206 


110.807 


83.227 


96.985 


1.00 


54.11 


ATOM 


1063 


CB 


ALA 


206 


110.208 


84.615 


97.146 


1.00 


54.44 


ATOM 


1064 


C 


ALA 


206 


112.108 


63.310 


96.226 


1.00 


49.90 


ATOM 


1065 


O 


ALA 


206 


113.180 


83244 


96.820 


1.00 


51.13 


ATOM 


1066 


N 


LEU 


209 


112.026 


83.413 


94.912 


1.00 


45.11 


ATOM 


1067 


CA 


LEU 


209 


113.225 


83.517 


94.111 


1.00 


40.05 


ATOM 


1068 


CB 


LEU 


209 


113.239 


82.427 


93.048 


1.00 


36.41 


ATOM 


1069 


CG 


LEU 


209 


114.558 


81.773 


92.645 


1.00 


34.85 


ATOM 


1070 


CD1 


LEU 


209 


114.341 


81.091 


91.308 


1.00 


34.74 


ATOM 


1071 


CD2 


LEU 


209 


115.691 


82.771 


92.546 


1.00 


29.56 


ATOM 


1072 


C 


LEU 


209 


113.205 


84.875 


93.433 


1.00 


39.06 


ATOM 


1073 


O 


LEU 


209 


112.312 


85.153 


92.634 


1.00 


39.13 


ATOM 


1074 


N 


PRO 


210 


114.098 


85.793 


93.650 


1.00 


37.89 


ATOM 


1075 


CD 


PRO 


210 


114.952 


85.780 


95.051 


1.00 


36.71 


ATOM 


1076 


CA 


PRO 


210 


114.124 


87.111 


93.212 


1.00 


36.68 


ATOM 


1077 


CB 


PRO 


210 


115.070 


87.915 


94.110 


1.00 


34.61 


ATOM 


1078 


CG 


PRO 


210 


115.931 


86.871 


94.746 


1.00 


35.52 


ATOM 


1079 


C 


PRO 


210 


114.656 


86.987 


91.786 


1.00 


36.86 


ATOM 


1080 


O 


PRO 


210 


115.702 


86.374 


91.560 


1.00 


38.72 


ATOM 


1081 


N 


ILE 


211 


113.889 


87.477 


90.818 


1.00 


35.16 


ATOM 


1082 


CA 


ILE 


211 


114.316 


87.415 


89.432 


1.00 


33.61 


ATOM 


1083 


CB 


ILE 


211 


113.131 


87.224 


88.473 


1.00 


31.67 


ATOM 


1084 


CG2 


ILE 


211 


113.624 


87.115 


87.029 


1.00 


29.72 


ATOM 


1085 


CG1 


ILE 


211 


112.373 


85.953 


88.852 


1.00 


26.60 


ATOM 


1086 


CD1 


ILE 


211 


113229 


84.706 


88.833 


1.00 


21.58 


ATOM 


1087 


C 


ILE 


211 


115.036 


88.709 


89.147 


1.00 


34.69 


ATOM 


1088 


O 


ILE 


211 


114.561 


89.785 


89.505 


1.00 


34.63 


ATOM 


1089 


N 


VAL 


212 


116.189 


88.597 


88.506 


1.00 


37.32 


ATOM 


1090 


CA 


VAL 


212 


117.016 


89.750 


88209 


1.00 


41.26 


ATOM 


1091 


CB 


VAL 


212 


118.393 


89.593 


68.910 


1.00 


39.76 


ATOM 


1092 


CG1 


VAL 


212 


119.521 


90.131 


88.061 


1.00 


41.05 


ATOM 


1093 


CG2 


VAL 


212 


118.357 


90.286 


90.264 


1.00 


36.94 


ATOM 


1094 


C 


VAL 


212 


117.166 


90.052 


86.721 


1.00 


45.53 


ATOM 


1095 


O 


VAL 


212 


117.324 


89.149 


85.898 


1.00 


46.04 


ATOM 


1096 


N 


ASN 


213 


117.078 


91.338 


86.395 


1.00 


50.13 


ATOM 


1097 


CA 


ASN 


213 


117204 


91.834 


85.029 


1.00 


54.74 


ATOM 


1098 


CB 


ASN 


213 


116.187 


92.958 


84.781 


1.00 


58.04 


ATOM 


1099 


CG 


ASN 


213 


116.312 


93.575 


83.392 


1.00 


63.16 
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ATOM 


1100 


OD1 


ASN 


213 


117.392 


94.001 


82.976 


1.00 


63.63 


ATOM 


1101 


ND2 


ASN 


213 


115.195 


93.644 


82.676 


1.00 


66.53 


ATOM 


1102 


C 


ASN 


213 


118.611 


92.385 


84 886 


1.00 


56.69 


ATOM 


1103 


O 


ASN 


. 213 


119.049 


93.171 


85.728 


1.00 


56.84 


ATOM 


1104 


N 


GLU 


214 


119293 


91.970 


83.820 


1.00 


58.00 


ATOM 


1105 


CA 


GLU 


214 


120.662 


92.379 


83.487 


1.00 


59.26 


ATOM 


1106 


CB 


GLU 


214 


120.708 


93.007 


82.095 


1.00 


63.79 


ATOM 


1107 


CG 


GLU 


214 


122.122 


93.176 


81.565 


1.00 


70.73 


ATOM 


1108 


CD 


GLU 


214 


122.888 


91.861 


81.539 


1.00 


76.36 


ATOM 


1109 


OE1 


GLU 


214 


123.897 


91.739 


82273 


1.00 


77.43 


ATOM 


1110 


OE2 


GLU 


214 


122.470 


90.947 


80.791 


1.00 


78.72 


ATOM 


1111 


C 


GLU 


214 


121.381 


93296 


84.471 


1.00 


58.22 


ATOM 


1112 


O 


GLU 


214 


122.362 


92.900 


85.088 


1.00 


5928 


ATOM 


1113 


N 


ASN 


215 


120.873 


94.507 


84.647 


1.00 


57.43 


ATOM 


1114 


CA 


ASN 


215 


121.482 


95.458 


85.567 


1.00 


58.14 


ATOM 


1115 


CB 


ASN 


215 


120.804 


96.828 


85.450 


1.00 


6527 


ATOM 


1116 


CG 


ASN 


215 


120.970 


97.459 


84.073 


1.00 


7429 


ATOM 


1117 


OD1 


ASN 


215 


121.139 


96.766 


83.065 


1.00 


78.55 


ATOM 


1118 


ND2 


ASN 


215 


120.909 


98.786 


84.024 


1.00 


77.65 


ATOM 


1119 


C 


ASN 


215 


121.395 


94.976 


87.014 


1.00 


55.81 


ATOM 


1120 


O 


ASN 


215 


121.650 


95.747 


87.945 


1.00 


5629 


ATOM 


1121 


N 


ASP 


216 


121.026 


93.711 


87202 


1.00 


52.49 


ATOM 


1122 


CA 


ASP 


216 


120.889 


93.115 


68.516 


1.00 


50.19 


ATOM 


1123 


CB 


ASP 


216 


122212 


93201 


89271 


1.00 


51.39 


ATOM 


. 1124 


CG 


ASP 


216 


122.369 


92.102 


90285 


1.00 


54.10 


ATOM 


1125 


OD1 


ASP 


216 


121.951 


92.299 


91.445 


1.00 


57.69 


ATOM 


1126 


OD2 


ASP 


216 


122.907 


91.039 


89.916 


1.00 


53.63 


ATOM 


1127 


C 


ASP 


216 


119.769 


93.852 


89247 


1.00 


49.43 


ATOM 


1128 


O 


ASP 


216 


119.816 


94.077 


90.460 


1.00 


48.51 


ATOM 


1129 


N 


GLU 


217 


118.757 


94234 


88.478 


1.00 


50.39 


ATOM 


1130 


CA 


GLU 


217 


117.600 


94.959 


88.994 


1.00 


51.67 


ATOM 


1131 


CB 


GLU 


217 


117.268 


96.126 


88.054 


1.00 


56.48 


ATOM 


1132 


CG 


GLU 


217 


117.200 


95.734 


86.571 


1.00 


62.18 


ATOM 


1133 


CD 


GLU 


217 


117.162 


96.933 


85.631 


1.00 


67.67 


ATOM 


1134 


OE1 


GLU 


217 


116.508 


97.948 


85.966 


1.00 


71.20 


ATOM 


1135 


OE2 


GLU 


217 


117.785 


96.858 


84.550 


1.00 


67.88 


ATOM 


1136 


C 


GLU 


217 


116.400 


94.027 


89.139 


1.00 


49.37 


ATOM 


1137 


O 


GLU 


217 


116.063 


93296 


88.203 


1.00 


50.54 


ATOM 


1138 


N 


LEU 


218 


115.767 


94.053 


90.310 


1.00 


46.00 


ATOM 


1139 


CA 


LEU 


218 


114.611 


93209 


90.595 


1.00 


42.82 


ATOM 


1140 


CB 


LEU 


218 


114.056 


93.530 


91.980 


1.00 


40.76 


ATOM 


1141 


CG 


LEU 


218 


113.035 


92.537 


92.525 


1.00 


43.30 


ATOM 


1142 


CD1 


LEU 


218 


113.587 


91.125 


92.443 


1.00 


45.66 


ATOM 


1143 


CD2 


LEU 


218 


112.684 


92.888 


93.961 


1.00 


44.41 


ATOM 


1144 


C 


LEU 


218 


113.530 


93.392 


89.539 


1.00 


41.76 


ATOM 


1145 


O 


LEU 


218 


112.841 


94.411 


89.512 


1.00 


42.66 


ATOM 


1146 


N 


VAL 


219 


113.395 


92.399 


88.665 


1.00 


40.13 


ATOM 


1147 


CA 


VAL 


219 


112.414 


92.447 


87.582 


1.00 


35.68 


ATOM 


1148 


CB 


VAL 


219 


113.056 


91.969 


86234 


1.00 


32.66 


ATOM 


1149 


CG1 


VAL 


219 


113.267 


90.483 


86224 


1.00 


31.43 


ATOM 


1150 


CG2 


VAL 


219 


112223 


92.386 


85.057 


1.00 


34.92 


ATOM 


1151 


C 


VAL 


219 


111.150 


91.649 


87.927 


1.00 


33.78 


ATOM 


1152 


O 


VAL 


219 


110.092 


91.864 


87.337 


1.00 


34.95 


ATOM 


1153 


N 


ALA 


220 


111258 


90.741 


88.892 


1.00 


31.81 


ATOM 


1154 


CA 


ALA 


220 


110.123 


89.930 


89.317 


1.00 


30.78 


ATOM 


1155 


CB 


ALA 


220 


109.624 


89.053 


88.167 


1.00 


31.87 


ATOM 


1156 


C 


ALA 


220 


110.538 


89.062 


90.486 


1.00 


29.91 


ATOM 


1157 


0 


ALA 


220 


111.678 


89.127 


90.939 


1.00 


29.19 
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ATOM 


1158 


N 


ILE 


221 


109.588 


88.290 


90.996 


1.00 


30.38 


ATOM 


1159 


CA 


ILE 


221 


109.810 
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ARG 


259 


77 104 

77.381 


A 4 A no 

91 .403 


n a one 
90.305 


4 AA 

1 .00 


4 C C7 

10.0/ 


ATOM 


1464 


NH2 


ARG 


259 


7C C4 4 

75.51 1 


00 ceo 
92.650 


OA 74 A 
90. /I 0 


4 AA 

1 .00 


Q 4Q 

9.16 


ATOM 


1465 


C 


ARG 


OCA 

259 


an 47a 
80.4/9 


OA AA? 

94.60 a 


OC A7A 

66.0/0 


4 AA 

1 .00 


OA 7ft 
20. / 0 


ATOM 


1466 


O 


ARG 


259 


81 .534 


Oil 04 7 

94.217 


OC ccc 

66.555 


4 AA 

1 .00 


Ol Oft 

23.20 


ATOM 


1467 


N 


LEU 


260 


OA 04 7 

80.21 7 


ni cc7 
94.557 


OA 7CC 

64. /OO 


4 nn 
1 .00 


4 ft ft 4 

1 9.01 


ATOM 


1468 


CA 


LEU 


260 


81.149 


93.986 


OO OAA 

83.800 


4 AA 

1 .00 


4 O C7 

19.5/ 


ATOM 


1469 


CB 


LEU 


260 


80.61 4 


94.141 


82.372 


1.00 


15.34 


ATOM 


1470 


CG 


LEU 


260 


81 .576 


93.695 


0 4 07A 

81.270 


4 AA 
1 .00 


4 0 0 4 

12.31 


ATOM 


1471 


CD1 


LEU 


260 


81.799 


92.187 


81 .352 


4 AA 

1.00 


4 O AO 

13.03 


ATOM 


1472 


CD2 


LEU 


260 


81.035 


94.079 


7A A4 A 

79.914 


4 AA 

1 .00 


4 4 JO 

11.42 


ATOM 


1473 


C 


LEU 


260 


82.496 


94.684 


OO OAO 

83.898 


4 AA 

1.00 


00 00 
22.22 


ATOM 


1474 


0 


LEU 


260 


83.549 


A J AO a 

94.038 


00 ac7 

83.867 


4 AA 

1 .00 


OO AA 

22.00 


ATOM 


1475 


N 


ASP 


261 


82.462 


AC AAS 

96.008 


OO AA7 

83.997 


4 AA 

1 .00 


Oil OC 

24.36 


ATOM 


1476 


CA 


ASP 


261 


83.688 


96.785 


O A AAA 

84.090 


4 AA 

1 .00 


Ol AC 

23.45 


ATOM 


1477 


CB 


ASP 


261 


83.389 


98.284 


84.092 


A AA 

1 .00 


04 OO 

24.33 


ATOM 


1478 


CG 


ASP 


261 


82.896 


98.788 


82.739 


4 AA 

1.00 


OC 07 

2627 


ATOM 


1479 


OD1 


ASP 


261 


83.111 


98.103 


81.719 


1.00 


4 A OA 

19.29 


ATOM 


1480 


OD2 


ASP 


261 


82.295 


99.881 


82.693 


4 AA 

1 .00 


32.41 


ATOM 


1481 


C 


ASP 


261 


84.480 


96.378 


OC 44C 

85.315 


4 AA 

1.00 


22.43 


ATOM 


1482 


O 


ASP 


261 


85.689 


96.169 


85.219 


4 AA 

1.00 


OC 4 4 

25.11 


ATOM 


1483 


N 


LEU 


262 


83.801 


96.197 


86.445 


1.00 


19.65 


ATOM 


1484 


CA 


LEU 


262 


84.482 


95.782 


87.670 


1.00 


18.60 


ATOM 


1485 


CB 


LEU 


262 


83.547 


95.857 


88.877 


1.00 


16.65 


ATOM 


1486 


CG 


LEU 


262 


82.947 


97.231 


89.194 


1 00 


18,61 


ATOM 


1487 


CD1 


LEU 


262 


82.651 


97.321 


90.682 


1 .00 


14.11 


ATOM 


1488 


CD2 


LEU 


262 


83.910 


98.341 


88.782 


1.00 


16.63 


ATOM 


1489 


C 


LEU 


262 


85.030 


94.368 


87.522 


1.00 


19.71 


ATOM 


1490 


O 


LEU 


262 


86.100 


94.044 


88.050 


1.00 


20.31 


ATOM 


1491 


N 


LEU 


263 


84.306 


93.533 


86.782 


1.00 


19.72 


ATOM 


1492 


CA 


LEU 


263 


84.728 


92.156 


86.546 


1.00 


18.62 


ATOM 


1493 


CB 


LEU 


263 


83.581 


91.321 


85.970 


1.00 


15.30 


ATOM 


1494 


CG 


LEU 


263 


82.386 


A4 4 OA 

91.120 


OC AAA 

86.909 


4 AA 

1.00 


4 O A A 

13.44 


ATOM 


1495 


CD1 


LEU 


263 


81.319 


90.307 


86.215 


1.00 


12.65 


ATOM 


1496 


CD2 


LEU 


263 


82.828 


90.450 


88,194 


1.00 


8.53 


ATOM 


1497 


C 


LEU 


263 


85.925 


92.145 


85.608 


1.00 


19.87 


ATOM 


1498 


0 


LEU 


263 


86.802 


91.288 


85.730 


1.00 


19.89 


ATOM 


1499 


N 


ALA 


264 


85.966 


93.104 


84.685 


1.00 


20.77 


ATOM 


1500 


CA 


ALA 


264 


87.079 


93.220 


83.741 


1.00 


21 .02 


ATOM 


1501 


CB 


ALA 


264 


86.809 


94.324 


82.728 


1.00 


19.62 


ATOM 


1502 


C 


ALA 


264 


88.331 


93.540 


84.553 


1.00 


20.05 


ATOM 


1503 


O 


ALA 


264 


89.330 


92.824 


84.484 


1.00 


19.96 


ATOM 


1504 


N 


LEU 


265 


88.235 


94.582 


85.374 


1.00 


19.65 


ATOM 


1505 


CA 


LEU 


265 


89.326 


95.002 


86.240 


1.00 


17.63 
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ATOM 


1506 


CB 


LEU 


265 


88.875 


96.165 


87.118 


1.00 


14.88 


ATOM 


1507 


CG 


LEU 


265 


88.827 


97.558 


86.487 


1.00 


16.17 


ATOM 


1508 


CD1 


LEU 


265 


88.122 


98.539 


87.420 


1.00 


14.22 


ATOM 


1509 


OD2 


LEU 


265 


90236 


98.024 


86.198 


1.00 


9.91 


ATOM 


1510 


C 


LEU 


265 


89.781 


93.856 


87.136 


1.00 


19.52 


ATOM 


1511 


0 


LEU 


265 


90.945 


93.792 


87.517 


1.00 


23.94 


ATOM 


1512 


N 


ALA 


266 


88.851 


92.975 


87.495 


1.00 


17.94 


ATOM 


1513 


CA 


ALA 


266 


89.144 


91.827 


88.349 


1.00 


14.70 


ATOM 


1514 


CB 


ALA 


266 


87.852 


91215 


88.859 


1.00 


14.20 


ATOM 


1515 


C 


ALA 


266 


89.956 


90.776 


87.605 


1.00 


14,73 


ATOM 


1516 


O 


ALA 


266 


90.602 


89.925 


88.219 


1.00 


14.46 


ATOM 


1517 


N 


GLY 


267 


89.901 


90.825 


86.280 


1.00 


14.47 


ATOM 


1518 


CA 


GLY 


267 


90.638 


89.869 


85.480 


1.00 


15.93 


ATOM 


1519 


C 


GLY 


267 


89.848 


88.638 


85.089 


1.00 


19.86 


ATOM 


1520 


O 


GLY 


267 


90.427 


87.567 


84.889 


1.00 


23.99 


ATOM 


1521 


N 


VAL 


268 


88.528 


88.774 


84.996 


1.00 


21.02 


ATOM 


1522 


CA 


VAL 


268 


87.660 


87.670 


84.607 


1.00 


19.03 


ATOM 


1523 


CB 


VAL 


268 


86.178 


88.107 


84.620 


1.00 


16.96 


ATOM 


1524 


CG1 


VAL 


268 


85.891 


89.056 


83.477 


1.00 


13.08 


ATOM 


1525 


CG2 


VAL 


268 


85.266 


86.907 


84.565 


1.00 


18.26 


ATOM 


1526 


C 


VAL 


268 


88.076 


87.274 


83.188 


1.00 


19.74 


ATOM 


1527 


O 


VAL 


268 


88.452 


88.136 


82.393 


1.00 


21.80 


ATOM 


1528 


N 


ASP 


269 


88.035 


85.980 


82.886 


1.00 


18.77 


ATOM 


1529 


CA 


ASP 


269 


88.428 


85.481 


81.571 


1.00 


15.89 


ATOM 


1530 


CB 


ASP 


269 


89.229 


84.193 


81.728 


1.00 


15.41 


ATOM 


1531 


CG 


ASP 


269 


90.448 


84.371 


82.604 


1.00 


19.66 


ATOM 


1532 


OD1 


ASP 


269 


91.555 


84.564 


82.070 


1.00 


22.69 


ATOM 


1533 


OD2 


ASP 


269 


90.303 


84.319 


83.835 


1.00 


22.25 


ATOM 


1534 


C 


ASP 


269 


87.273 


85.245 


80.597 


1.00 


16.00 


ATOM 


1535 


O 


ASP 


269 


87.419 


85.442 


79.386 


1.00 


17.09 


ATOM 


1536 


N 


VAL 


270 


86.146 


84.770 


81.115 


1.00 


16.22 


ATOM 


1537 


CA 


VAL 


270 


84.978 


84.491 


80.289 


1.00 


16.09 


ATOM 


1538 


CB 


VAL 


270 


84.782 


82.974 


80.021 


1.00 


15.10 


ATOM 


1539 


CG1 


VAL 


270 


85.722 


82.506 


78,967 


1.00 


20.52 


ATOM 


1540 


CG2 


VAL 


270 


85.024 


82.174 


81.275 


1.00 


15.72 


ATOM 


1541 


C 


VAL 


270 


83.759 


84.976 


81.024 


1.00 


16.90 


ATOM 


1542 


O 


VAL 


270 


83.689 


84.857 


82.248 


1.00 


18.88 


ATOM 


1543 


N 


VAL 


271 


82.797 


85.512 


80.284 


1.00 


15.33 


ATOM 


1544 


CA 


VAL 


271 


81.574 


86.005 


80.885 


1.00 


13.74 


ATOM 


1545 


CB 


VAL 


271 


81.528 


87.542 


80.857 


1.00 


11.48 


ATOM 


1546 


CG1 


VAL 


271 


80.130 


88.035 


81.173 


1.00 


11.74 


ATOM 


1547 


CG2 


VAL 


271 


82.497 


88.096 


81.881 


1.00 


11.95 


ATOM 


1548 


C 


VAL 


271 


80.333 


85.420 


80.215 


1.00 


14.45 


ATOM 


1549 


O 


VAL 


271 


80.222 


85.401 


78.986 


1.00 


15.35 


ATOM 


1550 


N 


VAL 


272 


79.421 


84.904 


81.028 


1.00 


13.08 


ATOM 


1551 


CA 


VAL 


272 


78.193 


84.341 


80.511 


1.00 


12.88 


ATOM 


1552 


CB 


VAL 


272 


77.924 


82.906 


81.050 


1.00 


11.78 


ATOM 


1553 


CG1 


VAL 


272 


77.855 


82.893 


82.547 


1.00 


13.59 


ATOM 


1554 


CG2 


VAL 


272 


76.630 


82.371 


80.485 


1.00 


11.58 


ATOM 


1555 


C 


VAL 


272 


77.020 


85.255 


80.843 


1.00 


14.54 


ATOM 


1556 


O 


VAL 


272 


76.896 


85.751 


81.971 


1.00 


14.50 


ATOM 


1557 


N 


LEU 


273 


76.215 


85.535 


79.823 


1.00 


14.49 


ATOM 


1558 


CA 


LEU 


273 


75.031 


86.362 


79.969 


1.00 


13.78 


ATOM 


1559 


CB 


LEU 


273 


74.703 


87.005 


78.628 


1.00 


10.64 


ATOM 


1560 


CG 


LEU 


273 


75.900 


87.845 


78.168 


1.00 


8.78 


ATOM 


1561 


CD1 


LEU 


273 


75.649 


88.474 


76.836 


1.00 


10.66 


ATOM 


1562 


CD2 


LEU 


273 


76.186 


88.927 


79.188 


1.00 


9.83 


ATOM 


1563 


C 


LEU 


273 


73.916 


85.434 


80.469 


1.00 


16.26 
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ATOM 


1564 


O 


LEU 


273 


73.510 


84.478 


79781 


1.00 


15.19 


ATOM 


1565 


N 


ASP 


274 


73.499 


85.689 


81708 


1.00 


15.97 


ATOM 


1566 


CA 


ASP 


274 


72.492 


84.910 


82.430 


1.00 


1476 


ATOM 


1567 


CB 


ASP 


274 


72.706 


85.144 


83.932 


1.00 


14.18 


ATOM 


1568 


CG 


ASP 


274 


72.150 


84.036 


84.789 


1.00 


18.31 


ATOM 


1569 


OD1 


ASP 


274 


72.007 


82.901 


84.291 


1.00 


23.20 


ATOM 


1570 


OD2 


ASP 


274 


71.882 


84.294 


85.985 


1.00 


21 .30 


ATOM 


1571 


C 


ASP 


274 


71.028 


85.177 


82.066 


1.00 


13.69 


ATOM 


1572 


0 


ASP 


274 


70.494 


86553 


82.339 


1.00 


16.74 


ATOM 


1573 


N 


SER 


275 


70.367 


84.174 


81.501 


1.00 


11.17 


ATOM 


1574 


CA 


SER 


275 


68.963 


84287 


81.122 


1.00 


10.14 


ATOM 


1575 


CB 


SER 


275 


68784 


85540 


79.934 


1.00 


875 


ATOM 


1576 


OG 


SER 


275 


69.604 


84.882 


78.828 


1.00 


18.88 


ATOM 


1577 


C 


SER 


275 


68.344 


82.937 


80.802 


1.00 


10,53 


ATOM 


1578 


0 


SER 


275 


69.030 


82.021 


80,351 


1.00 


1072 


ATOM 


1579 


N 


SER 


276 


67.054 


82.810 


81.092 


1.00 


12.08 


ATOM 


1580 


CA 


SER 


276 


66.311 


81.589 


80.835 


1.00 


11.23 


ATOM 


1581 


CB 


SER 


276 


65.058 


81.558 


81.702 


1.00 


7.13 


ATOM 


1582 


OG 


SER 


276 


64.208 


82.626 


81.348 


1.00 


7.88 


ATOM 


1583 


C 


SER 


276 


65.921 


81.513 


79.359 


1.00 


13.13 


ATOM 


1584 


O 


SER 


276 


65.594 


80.439 


78.845 


1.00 


17.69 


ATOM 


1585 


N 


GLN 


277 


65.930 


82.657 


78.687 


1.00 


12.48 


ATOM 


1586 


CA 


GLN 


277 


65.583 


82.720 


77.275 


1.00 


14.28 


ATOM 


1587 


CB 


GLN 


277 


64.093 


83.058 


77.115 


1.00 


13.50 


ATOM 


1588 


CG 


GLN 


277 


63.387 


82.326 


75968 


1.00 


10.64 


ATOM 


1589 


CD 


GLN 


277 


63.715 


82.880 


74.584 


1.00 


13.67 


ATOM 


1590 


OE1 


GLN 


277 


62.891 


83.547 


73.959 


1.00 


13.62 


ATOM 


1591 


NE2 


GLN 


277 


64.906 


82.574 


74.088 


1.00 


14.26 


ATOM 


1592 


C 


GLN 


277 


66.463 


83.823 


76702 


1.00 


15.33 


ATOM 


1593 


0 


GLN 


277 


66.047 


84.981 


76.612 


1.00 


17.75 


ATOM 


1594 


N 


GLY 


278 


67.685 


83.453 


76.329 


1.00 


1377 


ATOM 


1595 


CA 


GLY 


278 


68.637 


84.413 


75.809 


1.00 


11.38 


ATOM 


1596 


C 


GLY 


278 


68.472 


84.918 


74.396 


1.00 


11.86 


ATOM 


1597 


O 


GLY 


278 


69.294 


85.703 


73.956 


1.00 


14.42 


ATOM 


1598 


N 


ASN 


279 


67.460 


84.474 


73.664 


1.00 


11.99 


ATOM 


1599 


CA 


ASN 


279 


67.282 


84.959 


72.299 


1.00 


13.64 


ATOM 


1600 


CB 


ASN 


279 


66.599 


83.900 


71.438 


1.00 


13.49 


ATOM 


1601 


CG 


ASN 


279 


66.410 


84.345 


70.001 


1.00 


12.47 


ATOM 


1602 


OD1 


ASN 


279 


67.116 


85.214 


69.509 


1.00 


12.30 


ATOM 


1603 


ND2 


ASN 


279 


65.435 


83.757 


69.331 


1.00 


14.37 


ATOM 


1604 


C 


ASN 


279 


66.452 


86.240 


72.335 


1.00 


15.97 


ATOM 


1605 


0 


ASN 


279 


65.266 


86556 


71.941 


1.00 


18.11 


ATOM 


1606 


N 


SER 


280 


67.058 


87.317 


72.819 


1.00 


16.92 


ATOM 


1607 


CA 


SER 


280 


66.355 


88.585 


72.940 


1.00 


14.96 


ATOM 


1608 


CB 


SER 


280 


66.005 


88.845 


74.408 


1.00 


14.71 


ATOM 


1609 


OG 


SER 


280 


67.161 


89.029 


75.220 


1.00 


13.79 


ATOM 


1610 


C 


SER 


280 


67.165 


89.747 


72.419 


1.00 


15.56 


ATOM 


1611 


O 


SER 


280 


68.396 


89.694 


72.378 


1.00 


17.53 


ATOM 


1612 


N 


ILE 


281 


66.474 


90.825 


72.077 


1.00 


15.66 


ATOM 


1613 


CA 


ILE 


281 


67.135 


92.022 


71.584 


1.00 


14.41 


ATOM 


1614 


CB 


ILE 


281 


66.097 


93.080 


71.109 


1.00 


14.31 


ATOM 


1615 


CG2 


ILE 


281 


65.235 


93.547 


72.266 


1.00 


11.29 


ATOM 


1616 


CG1 


ILE 


281 


66.807 


94.239 


70.417 


1.00 


14.68 


ATOM 


1617 


CD1 


ILE 


281 


67.730 


93.792 


69.281 


1.00 


14.99 


ATOM 


1618 


C 


ILE 


281 


68.042 


92.588 


72.683 


1.00 


1374 


ATOM 


1619 


O 


ILE 


281 


69.099 


93.153 


72.404 


" 1.00 


12.52 


ATOM 


1620 


N 


PHE 


282 


67.659 


92.368 


73.937 


1.00 


15.03 


ATOM s 


1621 


CA 


PHE 


282 


68.435 


92.855 


75.077 


1.00 


14.86 
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ATOM 


1622 


CB 


PHE 


282 


67.707 


92.591 


76.399 


1.00 


14.56 


ATOM 


1623 


CG 


PHE 


282 


66.256 


92.942 


76.364 


1.00 


19.88 


ATOM 


1624 


CD1 


PHE 


282 


65.835 


94.187 


75.904 


1.00 


2520 


ATOM 


1625 


CD2 


PHE 


282 


65.304 


92.026 


76.787 


1.00 


22.64 


ATOM 


1626 


CE1 


PHE 


282 


64.485 


94.509 


75.845 


1.00 


27.06 


ATOM 


1627 


OE2 


PHE 


282 


63.951 


92.332 


76.735 


1.00 


26.16 


ATOM 


1628 


cz 


PHE 


282 


63.540 


93.579 


76.269 


1.00 


29.37 


ATOM 


1629 


c 


PHE 


262 


69.796 


92.188 


75.122 


1.00 


14.34 


ATOM 


1630 


O 


PHE 


262 


70.811 


92.866 


75.263 


1.00 


14.62 


ATOM 


1631 


N 


GLN 


283 


69.620 


90.864 


75.001 


1.00 


15.01 


ATOM 


1632 


CA 


GLN 


283 


71.087 


90.148 


75.052 


1.00 


17.13 


ATOM 


1633 


CB 


GLN 


283 


70.889 


88.660 


75.311 


1.00 


17.99 


ATOM 


1634 


CG 


GLN 


283 


72.196 


87.972 


75.692 


1.00 


18.78 


ATOM 


1635 


CD 


GLN 


283 


72.051 


86.486 


75.904 


1.00 


16.42 


ATOM 


1636 


OE1 


GLN 


283 


72.606 


85.697 


75.154 


1.00 


16.50 


ATOM 


1637 


NE2 


GLN 


283 


71.322 


66.098 


76.944 


1.00 


17.31 


ATOM 


1638 


C 


GLN 


283 


71.915 


90.331 


73.792 


1.00 


17.41 


ATOM 


1639 


0 


GLN 


283 


73.138 


90.426 


73.856 


1.00 


17.81 


ATOM 


1640 


N 


ILE 


284 


71.249 


90.358 


72.647 


1.00 


18.52 


ATOM 


1641 


CA 


ILE 


284 


71.935 


90.546 


71.373 


1.00 


19.90 


ATOM 


1642 


CB 


ILE 


284 


70.915 


90.586 


70.194 


1.00 


19.91 


ATOM 


1643 


CG2 


ILE 


284 


71.604 


91.001 


68.900 


1.00 


20.36 


ATOM 


1644 


CG1 


ILE 


284 


70.239 


89.215 


70.052 


1.00 


18.80 


ATOM 


1645 


CD1 


ILE 


284 


69221 


89.133 


68.948 


1.00 


20.66 


ATOM 


1646 


C 


ILE 


284 


72.749 


91 .841 


71 .426 


1.00 


19.77 


ATOM 


1647 


O 


ILE 


284 


73.962 


91 .831 


71 .201 


1.00 


21.96 


ATOM 


1648 


N 


ASN 


285 


72.097 


92.934 


71.811 


1.00 


18.02 


ATOM 


1649 


CA 


ASN 


285 


72.767 


94.219 


71 .901 


1.00 


16.86 


ATOM 


1650 


CB 


ASN 


285 


71.758 


95.335 


72.136 


1.00 


9.23 


ATOM 


1651 


CG 


ASN 


285 


70.839 


95.538 


70,963 


1.00 


10.63 


ATOM 


1652 


OD1 


ASN 


285 


71.251 


95.416 


69.805 


1.00 


14.11 


ATOM 


1653 


ND2 


ASN 


285 


69.577 


95.842 


71.246 


1.00 


12.07 


ATOM 


1654 


C 


ASN 


285 


73.842 


94.223 


72.980 


1.00 


19.52 


ATOM 


1655 


O 


ASN 


285 


74.877 


94.861 


72.838 


1.00 


21,75 


ATOM 


1656 


N 


MET 


286 


73.610 


93.474 


74,051 


1.00 


20.87 


ATOM 


1657 


CA 


MET 


286 


74.582 


93.388 


75,132 


1.00 


24.40 


ATOM 


1656 


CB 


MET 


286 


73.979 


92.662 


76.335 


1.00 


25.20 


ATOM 


1659 


CG 


MET 


286 


74.934 


92.449 


77.501 


1.00 


29.91 


ATOM 


1660 


SD 


MET 


286 


75.778 


93.921 


78.086 


1.00 


26.75 


ATOM 


1661 


CE 


MET 


286 


74.626 


94.506 


79.322 


1.00 


30.56 


ATOM 


1662 


c 


MET 


286 


75.831 


92.666 


74.621 


1.00 


27.07 


ATOM 


1663 


O 


MET 


286 


76.958 


93.069 


74,930 


1.00 


27.63 


ATOM 


1664 


N 


ILE 


287 


75.621 


91.634 


73.803 


1.00 


28.55 


ATOM 


1665 


CA 


ILE 


287 


76.712 


90.856 


73.215 


1.00 


28.03 


ATOM 


1666 


CB 


ILE 


287 


76.175 


89.730 


72.294 


1.00 


26.14 


ATOM 


1667 


CG2 


ILE 


287 


77.310 


89.112 


71.487 


1.00 


23*50 


ATOM 


1668 


CG1 


ILE 


287 


75.472 


88.648 


73.114 


1.00 


26.20 


ATOM 


1669 


CD1 


ILE 


287 


76.414 


87.729 


73.835 


1.00 


24.06 


ATOM 


1670 


C 


ILE 


287 


77.556 


91.794 


72.362 


1.00 


29.78 


ATOM 


1671 


O 


ILE 


287 


78.770 


91.906 


72.559 


1.00 


30.63 


ATOM 


1672 


N 


LYS 


288 


76.892 


92.483 


71.437 


1.00 


31 .89 


ATOM 


1673 


CA 


LYS 


288 


77.549 


93.417 


70.523 


1.00 


34.53 


ATOM 


1674 


CB 


LYS 


288 


76.521 


94.076 


69.603 


1.00 


33.65 


ATOM 


1675 


CG 


LYS 


288 


75.860 


93.124 


68.623 


1.00 


33.76 


ATOM 


1676 


CD 


LYS 


288 


74.914 


93.876 


67.713 


1.00 


38.36 


ATOM 


1677 


CE 


LYS 


288 


74.279 


92.962 


66.684 


1.00 


43.07 


ATOM 


1678 


NZ 


LYS 


288 


73.338 


93.710 


65.798 


1.00 


47.95 


ATOM 


1679 


C 


LYS 


288 


78.343 


94.485 


71265 


1.00 


37.00 
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ATOM 


1680 


O 


LYS 


288 


79.420 


94.897 


70.819 


1.00 


39.41 


ATOM 


1681 


N 


TYR 


289 


77.790 


94.945 


72.383 


1.00 


3627 


ATOM 


1682 


CA 


TYR 


289 


78.436 


95.944 


73.219 


1.00 


34.85 


ATOM 


1683 


CB 


TYR 


289 


77.514 


96.292 


74.390 


1.00 


32.73 


ATOM 


1684 


CG 


TYR 


289 


78.159 


97.114 


75.482 


1.00 


30.62 


ATOM 


1685 


C01 


TYR 


289 


78.359 


98.484 


75.327 


1.00 


31.85 


ATOM 


1686 


CE1 


TYR 


289 


78.943 


99.243 


76.325 


1.00 


28.71 


ATOM 


1687 


CD2 


TYR 


289 


78.574 


96.522 


76.668 


1.00 


31.04 


ATOM 


1688 


CE2 


TYR 


289 


79.162 


97.273 


77.675 


1.00 


31.98 


ATOM 


1689 


cz 


TYR 


289 


79.348 


98.630 


77.494 


1.00 


30.03 


ATOM 


1690 


OH 


TYR 


289 


79.931 


99,374 


78.485 


1.00 


32.92 


ATOM 


1691 


C 


TYR 


289 


79.770 


95.401 


73.744 


1.00 


35.05 


ATOM 


1692 


0 


TYR 


289 


80.833 


95.979 


73.507 


1.00 


34.75 


ATOM 


1693 


N 


MET 


290 


79.697 


94.261 


74.421 


1.00 


35.07 


ATOM 


1694 


CA 


MET 


290 


80.858 


93.611 


75.011 


1.00 


34.69 


ATOM 


1695 


CB 


MET 


290 


80.422 


92.339 


75.727 


1.00 


33.03 


ATOM 


1696 


CG 


MET 


290 


79.436 


92.601 


76.840 


1.00 


31.76 


ATOM 


1697 


SD 


MET 


290 


78.883 


91.099 


77.601 


1.00 


31.65 


ATOM 


1698 


CE 


MET 


290 


80.424 


90.507 


78.341 


1.00 


30.46 


ATOM 


1699 


C 


MET 


290 


81.958 


93295 


74.012 


1.00 


36.51 


ATOM 


1700 


O 


MET 


290 


83.141 


93.486 


74.308 


1.00 


37.23 


ATOM 


1701 


N 


LYS 


291 


81.577 


92.788 


72.843 


1.00 


36.05 


ATOM 


1702 


CA 


LYS 


291 


82.550 


92.458 


71.803 


1.00 


34.69 


ATOM 


1703 


CB 


LYS 


291 


81.856 


91770 


70.626 


1.00 


35.82 


ATOM 


1704 


CG 


LYS 


291 


82.396 


90.391 


70.284 


1.00 


36.35 


ATOM 


1705 


CD 


LYS 


291 


82.164 


89.404 


71.417 


1.00 


38.70 


ATOM 


1706 


CE 


LYS 


291 


83.442 


89.107 


72.198 


1.00 


38.01 


ATOM 


1707 


NZ 


LYS 


291 


84.404 


88.262 


71.437 


1.00 


33.80 


ATOM 


1708 


c 


LYS 


291 


83.243 


93.733 


71.328 


1.00 


34.40 


ATOM 


1709 


O 


LYS 


291 


84.393 


93.699 


70.897 


1.00 


33.76 


ATOM 


1710 


N 


GLU 


292 


82.528 


94.853 


71.401 


1.00 


34.73 


ATOM 


1711 


CA 


GLU 


292 


83.063 


96.145 


70.998 


1.00 


35.38 


ATOM 


1712 


CB 


GLU 


292 


81.933 


97.156 


70.798 


1.00 


41 .72 


ATOM 


1713 


CG 


GLU 


292 


82.425 


98.589 


70.606 


1.00 


53.68 


ATOM 


1714 


CD 


GLU 


292 


81.320 


99.627 


70.724 


1.00 


64.47 


ATOM 


1715 


OE1 


GLU 


292 


81.251 


100.519 


69.847 


1.00 


6828 


ATOM 


1716 


OE2 


GLU 


292 


80.533 


99.564 


71.698 


1.00 


69.72 


ATOM 


1717 


c 


GLU 


292 


84.021 


96.681 


72.051 


1.00 


33.49 


ATOM 


1718 


O 


GLU 


292 


85.194 


96.928 


71.773 


1.00 


32.22 


ATOM 


1719 


N 


LYS 


293 


83.503 


96.868 


73.259 


1.00 


32.85 


ATOM 


1720 


CA 


LYS 


293 


84286 


97.395 


74.372 


1.00 


32.45 


ATOM 


1721 


CB 


LYS 


293 


83.386 


97.603 


75.592 


1.00 


30.22 


ATOM 


1722 


CG 


LYS 


293 


83.986 


98.489 


76.659 


1.00 


29.87 


ATOM 


1723 


CD 


LYS 


293 


83.036 


98.648 


77.822 


1.00 


32.75 


ATOM 


1724 


CE 


LYS 


293 


83.579 


99.596 


78.874 


1.00 


34.50 


ATOM 


1725 


NZ 


LYS 


293 


83.695 


100.990 


78.367 


1.00 


40,11 


ATOM 


1726 


C 


LYS 


293 


85.458 


96.493 


74.745 


1.00 


32.68 


ATOM 


1727 


O 


LYS 


293 


86.563 


96.971 


74.990 


1.00 


33.81 


ATOM 


1728 


N 


TYR 


294 


85212 


95.190 


74.781 


1.00 


32.79 


ATOM 


1729 


CA 


TYR 


294 


86.233 


94.216 


75.135 


1.00 


33.40 


ATOM 


1730 


CB 


TYR 


294 


85.822 


93.506 


76.428 


1.00 


30.64 


ATOM 


1731 


CG 


TYR 


294 


85.685 


94.421 


77.628 


1.00 


27.56 


ATOM 


1732 


CD1 


TYR 


294 


86.817 


94.950 


78.251 


1.00 


27.07 


ATOM 


1733 


CE1 


TYR 


294 


86.713 


95.786 


79.358 


1.00 


25.34 


ATOM 


1734 


CD2 


TYR 


294 


84.432 


94.754 


78.146 


1.00 


26.35 


ATOM 


1735 


CE2 


TYR 


294 


84.314 


95.591 


79259 


1.00 


25.10 


ATOM 


1736 


CZ 


TYR 


294 


85.463 


96.102 


79.856 


1.00 


27.67 


ATOM 


1737 


OH 


TYR 


294 


85.378 


96.923 


80.955 


1.00 


29.72 
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AIOM 


1738 


C 


TYR 


294 


66.385 


93.202 


74.005 


1.00 


35.70 


ATAIJ 

ATOM 


1739 


O 


TYR 


294 


86.004 


92.048 


74.153 


1.00 


36.93 


ATOM 

Al OM 


•4 *TA ft 

1740 


N 


PRO 


295 


87.047 


93.594 


72.904 


1.00 


37.78 


■ ATOM 


A 7 A A 
i /4 1 


CD 


PRO 


295 


87.797 


94.854 


72.787 


1.00 


38.64 


ATOM 

Al OM 




CA 


PRO 


295 


87.276 


92.755 


71.720 


1.00 


38.05 


ATOM 

ATOM 


A lii 
1 /4o 


CB 


PRO 


295 


88.340 


93.532 


70.952 


1.00 


38.38 


ATOM 


A7AA 
1/44 


CG 


nAA 

PRO 


one 

295 


88.039 


94.939 


71.301 


1.00 


41 28 


ATOM 

Al OM 


i7^C 

1/40 


A 


ADA 

PRO 


295 


<1T 7iA 

87.749 


91.334 


71.982 


1.00 


39.01 


A I OM 


A 7AH 

1 /4o 


A 

O 


nn a 

PRO 


295 


87.333 


90.401 


71.295 


1.00 


41.67 


ATOM 
A 1 OM 


4 7A7 




ASN 


296 


88.625 


91.172 


72.965 


1.00 


37.89 


A 1 OM 


1 7 a a 
l / 40 


A A 

UA 


A OM 

ASN 


one 

296 


89.174 


89.859 


73.274 


1.00 


38.39 


ATOM 
A 1 OM 


-1 74 O 
1 /43 


AO 

L>D 


a cm 
ASN 


296 


90.623 


89.999 


73.747 


1.00 


45.75 


ATOfcjl 

A 1 OM 




AA 


ASN 


296 


91 .562 


90.469 


72.645 


1.00 


5322 


ATOM 


- A 7C4 


OU 1 


ASN 


296 


91.127 


91.015 


71.627 


1.00 


58.39 


A P OM 


4 7C1 

1 /o^ 


NU2 


ASN 


296 


AAA 

92.860 


90.266 


72.850 


1.00 


54.67 


ATOM 


1753 


A 
C 


ASN 


296 


88.393 


89.020 


74,280 


1.00 


37.03 


ATOM 

ATOM 


1754 


A 
O 


ASN 


296 


88.561 


87.796 


74.329 


1.00 


39.51 


ATOM 


4 TEC 

1755 


N 


1 El 1 

LEU 


297 


87.531 


89.664 


75.066 


1.00 


3327 


ATAll 

ATOM 


1756 


A A 

CA 


LEU 


297 


86.754 


88.965 


76.086 


1.00 


27.99 


ATOM 


1757 


An 

CB 


LEU 


297 


85.902 


89.945 


76.898 


1.00 


23.39 


a t ai ft 

ATOM 


4 7CO 

1758 


A A 

CG 


LEU 


297 


85.183 


89.404 


78.137 


1.00 


19.80 


ATOM 


1759 


CD1 


LEU 


297 


86.188 


88.783 


79.104 


1.00 


12.69 


A TALI 

ATOM 


1760 


CD2 


LEU 


297 


84.389 


90.524 


78.805 


1.00 


14.38 


ATAft A 

ATOM 


1761 


C 


LEU 


297 


85.872 


87.884 


75492 


1.00 


2728 


ATOM 


1762 


0 


LEU 


297 


85.189 


88.096 


74.491 


1.00 


28.13 


A T Aft 1 

ATOM 


1763 


N 


GLN 


298 


85.906 


86.715 


76.116 


1.00 


26.76 


ATAll 

ATOM 


1764 


CA 


GLN 


298 


85.122 


85.577 


75.670 


1.00 


23.04 


ATOM 


4 7CC 

1765 


CB 


GLN 


298 


85.814 


84292 


76.090 


1.00 


22.03 


ataii 
ATOM 


1766 


A A 

CG 


GLN 


298 


87.125 


84.068 


75.373 


1.00 


20.61 


ATAll 

ATOM 


4 7fi7 

1767 


A FN 

CD 


GLN 


298 


86.930 


83.836 


73.887 


1.00 


23.42 


A TAI J 

ATOM 


1768 


0E1 


GLN 


298 


86.604 


82.728 


73.459 


1.00 


22.37 


ATAft ft 

ATOM 


1769 


NE2 


GLN 


298 


87.125 


84.877 


73.092 


1.00 


2324 


ATAft ft 

ATOM 


* 77/1 

1770 


C 


GLN 


298 


83.719 


85.643 


76.249 


1.00 


22.42 


AT Aft J 

ATOM 


1771 


0 


GLN 


298 


83.544 


85.639 


77.468 


1.00 


22.91 


AT Aft A 

ATOM 


1772 


N 


VAL 


299 


82.728 


85.712 


75.365 


1.00 


20.33 


ATOM 


1773 


CA 


VAL 


299 


81.333 


85.797 


75.767 


1.00 


17.94 


AT Aft ft 

ATOM 


1774 


CB 


VAL 


299 


80.690 


87.048 


75.161 


1.00 


18.36 


ATOM 


1775 


CG1 


VAL 


299 


79.317 


87271 


75.737 


1.00 


16.17 


ATOM 


1776 


CG2 


VAL 


299 


81.578 


88257 


75.410 


1.00 


20.86 


ATOM 


1777 


C 


VAL 


299 


80.523 


84.549 


75.379 


1.00 


1777 


ATOM 


1778 


0 


VAL 


299 


60.683 


83.997 


74.287 


1.00 


17.61 


ATAft ft 

ATOM 


1779 


N 


ILE 


300 


79.655 


84.121 


76.291 


1.00 


15.64 


AT Aft ft 

ATOM 


1780 


CA 


ILE 


300 


78.803 


82.955 


76.113 


1.00 


11.70 


ATOM 


1781 


CB 


ILE 


300 


79.026 


81.983 


77.276 


1.00 


5.27 


AT Aft J 

ATOM 


1782 


CG2 


ILE 


300 


78.130 


80.794 


77.157 


1.00 


9.90 


M 1 WlVI 


1 f Oo 


A A A 


II c 


J00 


Oft iOC 


81 .544 


77.289 


1.00 


3.10 


ATOM 


1784 


CD1 


ILE 


300 


80.845 


80.697 


78.471 


1.00 


6.58 


ATOM 


1785 


C 


ILE 


300 


77.340 


83.423 


76.059 


1.00 


13.85 


ATOM 


1786 


0 


ILE 


300 


76.928 


84238 


76.876 


1.00 


13.73 


ATOM 


1787 


N 


GLY 


301 


76.569 


82.902 


75.105 


1.00 


16.05 


ATOM 


1788 


CA 


GLY 


301 


75.184 


83.312 


74.929 


1.00 


18.06 


ATOM 


1789 


C 


GLY 


301 


74.134 


82.665 


75.804 


1.00 


20.81 


ATOM 


1790 


0 


GLY 


301 


74.131 


81.445 


75.958 


1.00 


2122 


ATOM 


1791 


N 


GLY 


302 


73.240 


83.512 


76.330 


1.00 


23.53 


ATOM 


1792 


CA 


GLY 


302 


72.133 


83.145 


77218 


1.00 


22.62 


ATOM 


1793 


C 


GLY 


302 


71.470 


81.838 


76.874 


1.00 


23.12 


ATOM 


1794 


0 


GLY 


302 


71.613 


81.391 


75.733 


1.00 


26.43 


ATOM 


1795 


N 


ASN 


303 


70.684 


81.263 


77.791 


1.00 


18.57 
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ATOM 


1796 


CA 


ASN 


303 


70.089 


79.951 


77.516 


1.00 


14.15 


ATOM 


1797 


CB 


ASN 


303 


69.434 


79.345 


78750 


1.00 


10.27 


ATOM 


1798 


CG 


ASN 


303 


70.445 


78.700 


79.679 


1.00 


13.65 


ATOM 


1799 


OD1 


ASN 


303 


70.297 


77.553 


80.098 


1.00 


14.49 


ATOM 


1800 


ND2 


ASN 


303 


71.503 


79.438 


79.989 


1.00 


12.02 


ATOM 


1801 


C 


ASN 


303 


69.212 


79.796 


76.301 


1.00 


12.10 


ATOM 


1802 


O 


ASN 


303 


68.194 


80.475 


76.161 


1.00 


13.68 


ATOM 


1803 


N 


VAL 


304 


69.668 


78.936 


75.390 


1.00 


970 


ATOM 


1804 


CA 


VAL 


304 


68.963 


78.635 


74.149 


1.00 


9.71 


ATOM 


1805 


CB 


VAL 


304 


69.712 


79.185 


72.881 


1.00 


9.64 


ATOM 


1806 


CG1 


VAL 


304 


69.948 


80.697 


72.987 


1.00 


5.85 


ATOM 


1807 


CG2 


VAL 


304 


71.030 


78.454 


72.654 


1.00 


4.29 


ATOM 


1808 


C 


VAL 


304 


68.774 


77.123 


73.999 


1.00 


10.42 


ATOM 


1809 


O 


VAL 


304 


69.493 


76.325 


74.619 


1.00 


879 


ATOM 


1810 


N 


VAL 


305 


67.785 


76.731 


73.200 


1.00 


10.37 


ATOM 


1811 


CA 


VAL 


305 


67.510 


75.313 


72.963 


1.00 


9.42 


ATOM 


1812 


CB 


VAL 


305 


66.380 


74.769 


73.899 


1.00 


9.04 


ATOM 


1813 


CG1 


VAL 


305 


66.785 


74.892 


75.349 


1.00 


6.04 


ATOM 


1814 


CG2 


VAL 


305 


65.069 


75.492 


73.652 


1.00 


9.90 


ATOM 


1815 


C 


VAL 


305 


67.187 


74.978 


71.498 


1.00 


9.35 


ATOM 


1816 


O 


VAL 


305 


66.936 


73.823 


71.172 


1.00 


9.44 


ATOM 


1817 


N 


THR 


306 


67.212 


75.977 


70.617 


1.00 


9.59 


ATOM 


1818 


CA 


THR 


306 


66.929 


75.762 


69.197 


1.00 


1126 


ATOM 


1819 


CB 


THR 


306 


65.522 


76.277 


68.796 


1.00 


1529 


ATOM 


1820 


OG1 


THR 


306 


65.485 


77.702 


68.918 


1.00 


24.72 


ATOM 


1821 


CG2 


THR 


306 


64.427 


75.679 


69.673 


1.00 


13.39 


ATOM 


1822 


C 


THR 


306 


67.960 


76.493 


68.331 


1.00 


12.58 


ATOM 


1823 


O 


THR 


306 


68.531 


77.502 


68.746 


1.00 


11.97 


ATOM 


1824 


N 


ALA 


307 


68.164 


76.001 


67.112 


1.00 


13.41 


ATOM 


1825 


CA 


ALA 


307 


69.116 


76.593 


66.181 


1.00 


12.33 


ATOM 


1826 


CB 


ALA 


307 


69.226 


75.725 


64.947 


1.00 


10.43 


ATOM 


1827 


C 


ALA 


307 


68.764 


78.035 


65794 


1.00 


14.20 


ATOM 


1828 


o 


ALA 


307 


69.645 


78.870 


65.605 


1.00 


17.80 


ATOM 


1829 


N 


ALA 


308 


67.477 


78.328 


65.670 


1.00 


14.93 


ATOM 


1830 


CA 


ALA 


308 


67.031 


79.671 


65.324 


1.00 


14.54 


ATOM 


1831 


CB 


ALA 


308 


65.529 


79.700 


65.176 


1.00 


11.96 


ATOM 


1832 


C 


ALA 


308 


67.488 


80.675 


66.390 


1.00 


17.15 


ATOM 


1833 


O 


ALA 


308 


67.893 


81.790 


66.060 


1.00 


18.96 


ATOM 


1834 


N 


GLN 


309 


67.412 


80.281 


67.663 


1.00 


17.15 


ATOM 


1835 


CA 


GLN 


309 


67.844 


81.146 


68.762 


1.00 


17.48 


ATOM 


1836 


CB 


GLN 


309 


67.486 


80.545 


70.117 


1.00 


15.04 


ATOM 


1837 


CG 


GLN 


309 


66.015 


80.443 


70.439 


1.00 


11.07 


ATOM 


1838 


CD 


GLN 


309 


65.813 


79.776 


71.777 


1.00 


11.92 


ATOM 


1839 


OE1 


GLN 


309 


65754 


80.431 


72.816 


1.00 


15.82 


ATOM 


1840 


NE2 


GUM 


309 


65.783 


78.461 


71.769 


1.00 


11.54 


ATOM 


1841 


C 


GLN 


309 


69.361 


81.291 


68.704 


1.00 


19.46 


ATOM 


1842 


O 


GLN 


309 


69.899 


82.400 


68.800 


1.00 


22,14 


ATOM 


1843 


N 


ALA 


310 


70.048 


80.162 


68.577 


1.00 


18.81 


ATOM 


1844 


CA 


ALA 


310 


71.502 


80.158 


68.510 


1.00 


19.07 


ATOM 


1845 


CB 


ALA 


310 


72.027 


78.744 


68.259 


1.00 


16.86 


ATOM 


1846 


C 


ALA 


310 


71.997 


81.107 


67.429 


1.00 


20.18 


ATOM 


1847 


O 


ALA 


310 


72.896 


81.907 


67.685 


1.00 


21.07 


ATOM 


1848 


N 


LYS 


311 


71.368 


81.071 


66.253 


1.00 


19.18 


ATOM 


1849 


CA 


LYS 


311 


71.776 


81.935 


65.150 


1.00 


18.89 


ATOM 


1850 


CB 


LYS 


311 


70.870 


81.777 


63.934 


1.00 


19.89 


ATOM 


1851 


CG 


LYS 


311 


71.413 


82.571 


62752 


1.00 


22.42 


ATOM 


1852 


CD 


LYS 


311 


70.399 


82.826 


61.664 


1.00 


23.48 


ATOM 


1853 


CE 


LYS 


311 


71.067 


83.538 


60.499 


1.00 


26.29 
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ATOM 


1854 


NZ 


LYS 


311 


72.227 


82.755 


59.948 


1.00 


28.08 


ATOM 


1855 


C 


LYS 


311 


71.838 


83.414 


65.508 


1.00 


18.94 


ATOM 


1856 


O 


LYS 


311 


72.763 


84.113 


65.096 


1.00 


20.88 


ATOM 


1857 


N 


ASN 


312 


70.843 


83.912 


66.235 


1.00 


17.97 


ATOM 


1858 


CA 


ASN 


312 


70.849 


85.319 


66.611 


1.00 


19.27 


ATOM 


1859 


CB 


ASN 


312 


69.543 


85.713 


67.295 


1.00 


21.83 


ATOM 


1860 


CG 


ASN 


312 


68.409 


85.916 


66.311 


1.00 


28.87 


ATOM 


1861 


OD1 


ASN 


312 


67.238 


85.717 


66.642 


1.00 


31.90 


ATOM 


1862 


ND2 


ASN 


312 


68.747 


86.338 


65.094 


1.00 


29.09 


ATOM 


1863 


C 


ASN 


312 


72.037 


85.665 


67.497 


1.00 


20.98 


ATOM 


1864 


O 


ASN 


312 


72.734 


86.661 


67.258 


1.00 


22.46 


ATOM 


1865 


N 


LEU 


313 


72.292 


84.821 


68.494 


1.00 


21.52 


ATOM 


1866 


CA 


LEU 


313 


73.399 


85.032 


69.420 


1.00 


20.77 


ATOM 


1667 


CB 


LEU 


313 


73.259 


84.117 


70.639 


1.00 


17.46 


ATOM 


1868 


CG 


LEU 


313 


71.923 


84.136 


71.385 


1.00 


6.88 


ATOM 


1869 


CD1 


LEU 


313 


72.126 


83.569 


72.760 


1.00 


9.49 


ATOM 


1870 


CD2 


LEU 


313 


71 .395 


85.532 


71.497 


1.00 


3.00 


ATOM 


1871 


C 


LEU 


313 


74.745 


84.807 


68.723 


1.00 


22.50 


ATOM 


1B72 


O 


LEU 


313 


75.739 


85.481 


69.022 


1.00 


24.58 


ATOM 


1873 


N 


ILE 


314 


74781 


83.856 


67.798 


1.00 


21.23 


ATOM 


1874 


CA 


ILE 


314 


75.993 


83.579 


67.049 


1.00 


20.90 


ATOM 


1875 


CB 


ILE 


314 


75.846 


82.316 


66.175 


1.00 


21.15 


ATOM 


1876 


CG2 


ILE 


314 


76.962 


82.257 


65.143 


1.00 


23.20 


ATOM 


1877 


CG1 


ILE 


314 


75.842 


81.062 


67.062 


1.00 


20.42 


ATOM 


1878 


CD1 


ILE 


314 


75.839 


79.736 


66.299 


1.00 


14.79 


ATOM 


1879 


C 


ILE 


314 


76.281 


84.806 


66.181 


1.00 


22.74 


ATOM 


1880 


O 


ILE 


314 


77.417 


85.285 


66.129 


1.00 


23.40 


ATOM 


1881 


N 


ASP 


315 


75.241 


85.338 


65.540 


1.00 


22.48 


ATOM 


1882 


CA 


ASP 


315 


75.378 


86.528 


64.700 


1.00 


22.51 


ATOM 


1883 


CB 


ASP 


315 


74.060 


86.854 


63.997 


1.00 


21.37 


ATOM 


1884 


CG 


ASP 


315 


73.766 


85.937 


62.828 


1.00 


20.01 


ATOM 


1885 


OD1 


ASP 


315 


74.687 


85.252 


62.339 


1.00 


20.88 


ATOM 


1886 


OD2 


ASP 


315 


72.605 


85.925 


62.377 


1.00 


17.86 


ATOM 


1887 


C 


ASP 


315 


75.790 


87.723 


65.555 


1.00 


23.82 


ATOM 


1888 


O 


ASP 


315 


76.536 


88.585 


65.104 


1.00 


24.06 


ATOM 


1889 


N 


ALA 


316 


75.270 


87.787 


66.779 


1.00 


23.31 


ATOM 


1890 


CA 


ALA 


316 


75.602 


88.868 


67.691 


1.00 


21.76 


ATOM 


1891 


CB 


ALA 


316 


74.737 


88.798 


68.928 


1.00 


23.15 


ATOM 


1892 


C 


ALA 


316 


77.074 


88.770 


68.063 


1.00 


22.92 


ATOM 


1893 


O 


ALA 


316 


77.651 


89.726 


68.558 


1.00 


24.54 


ATOM 


1894 


N 


GLY 


317 


77.658 


87.587 


67.881 


1.00 


24.30 


ATOM 


1895 


CA 


GLY 


317 


79.073 


87.395 


68.160 


1.00 


24.83 


ATOM 


1896 


C 


GLY 


317 


79.476 


86.539 


69.350 


1.00 


24.46 


ATOM 


1897 


O 


GLY 


317 


80.532 


86.763 


69.931 


1.00 


25.80 


ATOM 


1898 


N 


VAL 


318 


78.672 


85.545 


69.710 


1.00 


22.39 


ATOM 


1899 


CA 


VAL 


318 


79.015 


84,702 


70.850 


1.00 


18.88 


ATOM 


1900 


CB 


VAL 


318 


77.820 


83.880 


71.330 


1.00 


16.89 


ATOM 


1901 


CG1 


VAL 


318 


76.731 


84.793 


71.846 


1.00 


15.19 


ATOM 


1902 


CG2 


VAL 


318 


77.301 


83.005 


70.206 


1.00 


17.48 


ATOM 


1903 


C 


VAL 


318 


80.185 


83.760 


70.586 


1.00 


18.75 


ATOM 


1904 


O 


VAL 


318 


80.346 


83231 


69.483 


1.00 


18.57 


ATOM 


1905 


N 


ASP 


319 


80.996 


83.551 


71.617 


1.00 


17.81 


ATOM 


1906 


CA 


ASP 


319 


82.148 


82.665 


71.529 


1.00 


16.90 


ATOM 


1907 


CB 


ASP 


319 


83.286 


83.188 


72.406 


1.00 


20.18 


ATOM 


1908 


CG 


ASP 


319 


83.865 


84.483 


71.895 


1.00 


21.11 


ATOM 


1909 


OD1 


ASP 


319 


84.463 


84.475 


70.797 


1.00 


24.71 


ATOM 


1910 


OD2 


ASP 


319 


83.727 


65.508 


72.594 


1.00 


21.10 


ATOM 


1911 


C 


ASP 


319 


81.602 


81.242 


71.951 


1.00 


14.69 
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ATOM 


1912 


O 


ASP 


319 


82.640 


80.353 


71.870 


1.00 


16.26 


ATOM 


1913 


N 


ALA 


320 


80.593 


81.055 


72.464 


1.00 


11.91 


ATOM 


1914 


CA 


ALA 


320 


80.102 


79.758 


72.914 


1.00 


7.79 


ATOM 


1915 


CB 


ALA 


320 


80.830 


79.315 


74.163 


1.00 


3.09 


ATOM 


1916 


C 


ALA 


320 


78.632 


79.953 


73.218 


1.00 


8.10 


ATOM 


1917 


O 


ALA 


320 


78.165 


81 .092 


73.284 


1.00 


9.40 


ATOM 


1918 


N 


LEU 


321 


77.900 


78.856 


73.404 


1.00 


8.90 


ATOM 


1919 


CA 


LEU 


321 


76.467 


78.917 


73.713 


1.00 


6.89 


ATOM 


1920 


CB 


LEU 


321 


75.645 


78.427 


72.529 


1.00 


2.00 


ATOM^ 


.1921 


CG 


LEU 


321 


75.538 


79.283 


71.268 


1.00 


2.00 


ATOM 


1922 


CD1 


LEU 


321 


75.062 


78.394 


70.158 


1.00 


4.37 


ATOM 


1923 


CD2 


LEU 


321 


74.589 


80.461 


71.444 


1.00 


2.00 


ATOM 


1924 


C 


LEU 


321 


76.121 


78.088 


74.947 


1.00 


8.16 


ATOM 


1925 


O 


LEU 


321 


76.665 


77.008 


75.144 


1.00 


10.39 


ATOM 


1926 


N 


ARG 


322 


75.258 


78.618 


75.804 


1.00 


7.97 


ATOM 


1927 


CA 


ARG 


322 


74.836 


77.907 


77.001 


1.00 


7.47 


ATOM 


192B 


CB 


ARG 


322 


74.697 


78.883 


78.168 


1.00 


9.30 


ATOM 


1929 


CG 


ARG 


322 


74.550 


78.234 


79.535 


1.00 


15.10 


ATOM 


1930 


CD 


ARG 


322 


74.657 


79.288 


80.642 


1.00 


18.83 


ATOM 


1931 


NE 


ARG 


322 


74.309 


78.765 


81 .965 


1.00 


18.29 


ATOM 


1932 


CZ 


ARG 


322 


73.750 


79.488 


82.932 


1.00 


17.03 


ATOM 


1933 


NH1 


ARG 


322 


73.483 


80.771 


82.740 


1.00 


18.79 


ATOM 


1934 


NH2 


ARG 


322 


73.41 1 


78.921 


84.078 


1.00 


16.70 


ATOM 


1935 


C 


ARG 


322 


73.486 


77.329 


76.602 


1.00 


8.75 


ATOM 


1936 


O 


ARG 


322 


72.535 


78.071 


76.373 


1.00 


10.16 


ATOM 


1937 


N 


VAL 


323 


73.424 


76.012 


76.455 


1,00 


8.83 


ATOM 


1936 


CA 


VAL 


323 


72.209 


75.346 


76.023 


1.00 


10.03 


ATOM 


1939 


CB 


VAL 


323 


72.523 


74.365 


74.871 


1.00 


9.77 


ATOM 


1940 


CG1 


VAL 


323 


71.306 


73.549 


74.507 


1.00 


16.85 


ATOM 


1941 


CG2 


VAL 


323 


72.993 


75.137 


73.653 


1.00 


7.40 


ATOM 


1942 


C 


VAL 


323 


71.473 


74.633 


77.153 


1.00 


13.18 


ATOM 


1943 


O 


VAL 


323 


72.053 


73.803 


77.853 


1.00 


15.89 


ATOM 


1944 


N 


GLY 


324 


70.196 


74.969 


77.327 


1.00 


12.40 


ATOM 


1945 


CA 


GLY 


324 


69.392 


74.347 


78.362 


1.00 


13.80 


ATOM 


1946 


C 


GLY 


324 


68.211 


75.201 


78.791 


1.00 


14.53 


ATOM 


1947 


O 


GLY 


324 


68.367 


76.397 


78.997 


1.00 


17.39 


ATOM 


1948 


N 


MET 


325 


67.026 


74.613 


78.901 


1.00 


11.83 


ATOM 


1949 


CA 


MET 


325 


65.868 


75.368 


79.341 


1.00 


13.08 


ATOM 


1950 


CB 


MET 


325 


65.201 


76.124 


78.186 


1,00 


12.41 


ATOM 


1951 


CG 


MET 


325 


64.150 


77.118 


78.678 


1.00 


10.52 


ATOM 


1952 


SD 


MET 


325 


63.227 


78.025 


77.440 


1.00 


13.36 


ATOM 


1953 


CE 


MET 


325 


62.495 


79.307 


78.488 


1.00 


7.16 


ATOM 


1954 


C 


MET 


325 


64.829 


74.561 


80.130 


1.00 


15.26 


ATOM 


1955 


O 


MET 


325 


64.051 


73.781 


79.563 


1.00 


15.50 


ATOM 


1956 


N 


GLV 


326 


64.848 


74.751 


81.447 


1.00 


15.85 


ATOM 


1957 


CA 


GLY 


326 


63.899 


74.093 


82.323 


1.00 


17.08 


ATOM 


1956 


C 


GLY 


326 


64.165 


72.651 


82.677 


1.00 


1822 


ATOM 


1959 


O 


GLY 


326 


63.270 


71.957 


83.148 


1.00 


18.82 


ATOM 


1960 


N 


CYS 


327 


65.401 


72.206 


82.515 


1 00 


20.56 


ATOM 


1961 


CA 


CYS 


327 


65.746 


70.823 


82.821 


1.00 


22.33 


ATOM 


1962 


CB 


CYS 


327 


66.443 


70.194 


81.622 


1.00 


20.50 


ATOM 


1963 


SG 


CYS 


327 


67.878 


71.121 


81.089 


1.00 


21.45 


ATOM 


1964 


C 


CYS 


327 


66.633 


70.710 


84.061 


1.00 


24.86 


ATOM 


1965 


O 


CYS 


327 


66.992 


69.597 


84.487 


1.00 


26.55 


ATOM 


1966 


N 


GLY 


328 


67.007 


71.859 


84.619 


1.00 


23.64 


ATOM 


1967 


CA 


GLY 


328 


67.846 


71.867 


85.802 


1.00 


23.90 


ATOM 


1968 


C 


GLY 


328 


67.066 


71.347 


86.988 


1.00 


23.07 


ATOM 


1969 


O 


GLY 


328 


65.913 


71.735 


87.168 


1.00 


2322 
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ATOM 


1970 


N 


SER 


329 


67.706 


70.528 


87.822 


1.00 


23.68 


ATOM 


1971 


CA 


SER 


329 


67.077 


69.925 


89.000 


1.00 


22.19 


ATOM 


1972 


CB 


SER 


329 


68.150 


69.406 


89.964 


1.00 


19.55 


ATOM 


1973 


OG 


SER 


329 


69.028 


70.440 


90.356 


1.00 


23.14 


ATOM 


1974 


C 


SER 


329 


66.077 


70,812 


89.747 


1.00 


23.28 


ATOM 


1975 


0 


SER 


329 


64.978 


70.362 


90.065 


1.00 


25.72 


ATOM 


1976 


N 


ILE 


330 


66.444 


72.070 


89.992 


1.00 


22.81 


ATOM 


1977 


CA 


ILE 


330 


65.584 


73.024 


90.700 


1.00 


19.85 


ATOM 


1978 


CB 


ILE 


330 


66.410 


74.017 


91.589 


1.00 


15.67 


ATOM 


1979 


CG2 


ILE 


330 


66.509 


73.500 


93.001 


1.00 


18.25 


ATOM 


1980 


CG1 


ILE 


330 


67.795 


74.289 


90.994 


1.00 


7.11 


ATOM 


1981 


CD1 


ILE 


330 


67.776 


74.921 


89.639 


1.00 


5.46 


ATOM 


1982 


C 


ILE 


330 


64.703 


73.869 


89.786 


1.00 


20.60 


ATOM 


1983 


o 


ILE 


330 


64.225 


74,923 


90.201 


1.00 


23,53 


ATOM 


1984 


N 


IMP 


331 


64.425 


73.400 


88.579 


1.00 


19.32 


ATOM 


1985 


CA 


IMP 


331 


63.641 


74.206 


87.649 


1.00 


20.33 


ATOM 


1986 


C 


IMP 


331 


62.148 


73.909 


87.498 


1.00 


21.39 


ATOM 


1987 


O 


IMP 


331 


61.737 


72.757 


87.342 


1.00 


22.62 


ATOM 


1988 


CB 


IMP 


331 


64.310 


74.200 


86.277 


1.00 


19.26 


ATOM 


1989 


SG 


IMP 


331 


64.038 


75.775 


85.516 


1.00 


16.83 


ATOM 


1990 


P 


IMP 


331 


71.205 


71506 


87.339 


1.00 


24.40 


ATOM 


1991 


01 P 


IMP 


331 


70.381 


70.028 


86.885 


1.00 


22.40 


ATOM 


1992 


02P 


IMP 


331 


72.615 


71 .144 


86.864 


1.00 


18.66 


ATOM 


1993 


03P 


IMP 


331 


71.172 


71 .333 


88.803 


1.00 


19.75 


ATOM 


1994 


OS* 


IMP 


331 


70.688 


72.534 


86.798 
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1.00 


12.71 


ATOM 


2157 


CB 


SER 


351 


75.882 


70.505 


69.517 


1.00 


1 1.95 


ATOM 


2158 


OG 


SER 


351 


75.765 


70.816 


70.894 


1 .00 


11.62 


ATOM 


2159 


C 


SER 


351 


75.636 


71.308 


67.168 


1.00 


12.57 


ATOM 


2160 


O 


SER 


351 


76.627 


71 .708 


66.558 


1.00 


12.81 


ATOM 


2161 


N 


GLU 


352 


74.698 


70.556 


66.606 


1.00 


13.06 


ATOM 


2162 


CA 


GLU 


352 


74.770 


70.152 


65.219 


1.00 


12.95 


ATOM 


2163 


CB 


GLU 


352 


73.565 


69.292 


64.887 


1.00 


14.63 


ATOM 


2164 


CG 


GLU 


352 


73.753 


68.340 


63.728 


1.00 


24.19 


ATOM 


2165 


CD 


GLU 


352 


73.820 


69.039 


62.393 


1.00 


31.22 


ATOM 


2166 


OE1 


GLU 


352 


73.003 


69.956 


62.165 


1.00 


41.17 


ATOM 


2167 


OE2 


GLU 


352 


74.688 


68.677 


61.569 


1.00 


31 .62 


ATOM 


2168 


C 


GLU 


352 


74.805 


71.404 


64.349 


1.00 


15.08 


ATOM 


2169 


O 


GLU 


352 


75.499 


71.434 


63.339 


1.00 


19.18 


ATOM 


2170 


N 


TYR 


353 


74.089 


72.446 


64.770 


1.00 


15.73 


ATOM 


2171 


CA 


TYR 


353 


74.032 


73.725 


64.046 


1.00 


16.16 


ATOM 


2172 


CB 


TYR 


353 


72.735 


74.473 


64.395 


1.00 


16.64 


ATOM 


2173 


CG 


TYR 


353 


72.674 


75.902 


63.885 


1.00 


17.24 


ATOM 


2174 


CD1 


TYR 


353 


72.487 


76.171 


62.535 


1.00 


17.57 


ATOM 


2175 


CE1 


TYR 


353 


72.440 


77.477 


62.060 


1.00 


19.38 


ATOM 


2176 


CD2 


TYR 


353 


72.810 


76.986 


64.756 


1.00 


2021 


ATOM 


2177 


CE2 


TYR 


353 


72.769 


78.298 


64.290 


1.00 


18.45 


ATOM 


2178 


QZ 


TYR 


353 


72.580 


78.534 


62.941 


1.00 


21 .67 


ATOM 


2179 


OH 


TYR 


353 


72.534 


79.821 


62.458 


1.00 


26.08 


ATOM 


2180 


C 


TYR 


353 


75.228 


74.638 


64.346 


1.00 


17.36 


ATOM 


2181 


o 


TYR 


353 


75.930 


75.099 


63.438 


1.00 


16.84 


ATOM 


2182 


N 


ALA 


354 


75.436 


74.904 


65.631 


1.00 


16.45 


ATOM 


2183 


CA 


ALA 


354 


76.503 


75.771 


66.107 


1.00 


14.66 


ATOM 


2184 


CB 


ALA 


354 


76.450 


75.861 


67.626 


1.00 


12.08 


ATOM 


2185 


C 


ALA 


354 


77.881 


75.327 


65.649 


1.00 


15.93 


ATOM 


2186 


O 


ALA 


354 


78.791 


76.150 


65.502 


1.00 


17.40 


ATOM 


2187 


N 


ARG 


355 


78.044 


74.029 


65.412 


1.00 


16.56 


ATOM 


2188 


CA 


ARG 


355 


79.331 


73.503 


64.974 


1.00 


15.93 


ATOM 


2189 


CB 


ARG 


355 


79.327 


71 .972 


64.970 


1.00 


12.81 


ATOM 


2190 


CG 


ARG 


355 


78.353 


71.355 


64.005 


1.00 


13.40 


ATOM 


2191 


CD 


ARG 


355 


78.750 


69.953 


63.679 


1.00 


10.78 


ATOM 


2192 


NE 


ARG 


355 


77.902 


69.377 


62.648 


1.00 


11.50 


ATOM 


2193 


cz 


ARG 


355 


78.284 


68.384 


61.853 


1.00 


15.77 


ATOM 


2194 


NH1 


ARG 


355 


79.500 


67.863 


61.977 


1.00 


20.37 


ATOM 


2195 


NH2 


ARG 


355 


77.459 


67.906 


60.933 


1.00 


13.86 


ATOM 


2196 


c 


ARG 


355 


79719 


74.024 


63.594 


1.00 


16.63 


ATOM 


2197 


O 


ARG 


355 


80.897 


74.184 


63.304 


1.00 


18.62 


ATOM 


2198 


N 


ARG 


356 


78.727 


74.340 


62.768 


1.00 


17.13 


ATOM 


2199 


CA 


ARG 


356 


78.980 


74.844 


61.424 


1.00 


18.61 


ATOM 


2200 


CB 


ARG 


356 


77.694 


74.786 


60.591 


1.00 


20.45 


ATOM 


2201 


CG 


ARG 


356 


76.842 


73.548 


60.869 


1.00 


26.84 
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ATOM 


2202 


CD 


ARG 


356 


75749 


73.356 


59.835 


1.00 


35.30 


ATOM 


2203 


NE 


ARG 


356 


76.289 


72.781 


58.600 


1.00 


45.31 


ATOM 


2204 


CZ 


ARG 


356 


76.031 


71.549 


58.155 


1.00 


44.56 


ATOM 


2205 


NH1 


ARG 


356 


75.228 


70.736 


58.839 


1.00 


41.95 


ATOM 


2206 


NH2 


ARG 


356 


76.575 


71.131 


57.015 


1.00 


42.41 


ATOM 


2207 


C 


ARG 


356 


79.518 


76.277 


61.478 


1.00 


20.86 


ATOM 


2208 


O 


ARG 


356 


79.804 


76.885 


60.446 


1.00 


22.43 


ATOM 


2209 


' N 


PHE 


357 


79.651 


76.816 


62.687 


1.00 


21.28 


ATOM 


2210 


CA 


PHE 


357 


80.157 


78.170 


62.885 


1.00 


19.44 


ATOM 


2211 


CB 


PHE 


357 


79.031 


79.081 


63.369 


1.00 


17.23 


ATOM 


2212 


CG 


PHE 


357 


77.830 


79.068 


62.481 


1.00 


17.05 


ATOM 


2213 


CD1 


PHE 


357 


76.836 


78.119 


62.654 


1.00 


19.73 


ATOM 


2214 


CD2 


PHE 


357 


77.712 


79.977 


61.439 


1.00 


18.18 


ATOM 


2215 


CE1 


PHE 


357 


75.744 


78.073 


61.805 


1.00 


21.80 


ATOM 


2216 


CE2 


PHE 


357 


76.619 


79.940 


60.583 


1.00 


19.81 


ATOM 


2217 


CZ 


PHE 


357 


75.635 


78.986 


60.764 


1.00 


20.74 


ATOM 


2218 


c 


PHE 


357 


81.270 


78.145 


63.917 


1.00 


20.90 


ATOM 


2219 


0 


PHE 


357 


81.695 


79.188 


64.413 


1.00 


23.81 


ATOM 


2220 


N 


GLY 


358 


81.725 


76.944 


64.250 


1.00 


20.23 


ATOM 


2221 


CA 


GLY 


358 


82.782 


76.794 


65.230 


1.00 


21.34 


ATOM 


2222 


C 


GLY 


358 


82.440 


77.326 


66.609 


1.00 


22.66 


ATOM 


2223 


0 


GLY 


358 


83.319 


77.829 


67.308 


1.00 


25.20 


ATOM 


2224 


N 


VAL 


359 


81.172 


77.235 


67.009 


1.00 


23.04 


ATOM 


2225 


CA 


VAL 


359 


80.771 


77.720 


68.324 


1.00 


19.49 


ATOM 


2226 


CB 


VAL 


359 


79.551 


78.656 


68 252 


1.00 


18.13 


ATOM 


2227 


CG1 


VAL 


359 


79.241 


79.201 


69.620 


1.00 


17.64 


ATOM 


2228 


CG2 


VAL 


359 


79.821 


79.803 


67.306 


1.00 


20.63 


ATOM 


2229 


C 


VAL 


359 


80.472 


76.555 


69.262 


1.00 


17.44 


ATOM 


2230 


O 


VAL 


359 


79.623 


75.710 


68.982 


1.00 


18.55 


ATOM 


2231 


N 


PRO 


360 


81.251 


76.441 


70.341 


1.00 


15.36 


ATOM 


2232 


CD 


PRO 


360 


82.498 


77.197 


70.545 


1.00 


11.72 


ATOM 


2233 


CA 


PRO 


360 


81.108 


75.392 


71.353 


1.00 


14.20 


ATOM 


2234 


CB 


PRO 


360 


82.273 


75.679 


72298 


1.00 


11.22 


ATOM 


2235 


CG 


PRO 


360 


83.302 


76.259 


71.388 


1.00 


11.79 


ATOM 


2236 


C 


PRO 


360 


79.774 


75.498 


72.096 


1.00 


14.81 


ATOM 


2237 


O 


PRO 


360 


79.312 


76.602 


72.393 


1.00 


16.13 


ATOM 


2238 


N 


VAL 


361 


79.153 


74.355 


72.372 


1.00 


13.23 


ATOM 


2239 


CA 


VAL 


361 


77.892 


74,313 


73.099 


1.00 


9.02 


ATOM 


2240 


CB 


VAL 


361 


76.849 


73.453 


72.362 


1.00 


6.35 


ATOM 


2241 


CG1 


VAL 


361 


75.793 


72.907 


73.331 


1,00 


4.63 


ATOM 


2242 


CG2 


VAL 


361 


76.175 


74.289 


71.286 


1.00 


9.33 


ATOM 


2243 


C 


VAL 


361 


78.154 


73.739 


74.483 


1.00 


11.18 


ATOM 


2244 


O 


VAL 


361 


78.917 


72.775 


74.623 


1.00 


12.24 


ATOM 


2245 


N 


ILE 


362 


77.545 


74.359 


75.495 


1.00 


10.96 


ATOM 


2246 


CA 


ILE 


362 


77.659 


73.950 


76.895 


1.00 


9.15 


ATOM 


2247 


CB 


ILE 


362 


-77.836 


75.184 


77.831 


1.00 


9.87 


ATOM 


2248 


CG2 


ILE 


362 


77.850 


74.769 


79294 


1.00 


5.57 


ATOM 


2249 


CG1 


ILE 


362 


79.130 


75.931 


77.504 


1.00 


14.42 


ATOM 


2250 


CD1 


ILE 


362 


79.377 


77.131 


78.394 


1.00 


14.31 


ATOM 


2251 


C 


ILE 


362 


76.345 


73.283 


77.263 


1.00 


9.83 


ATOM 


2252 


O 


ILE 


362 


75.318 


73.949 


77.305 


1.00 


12.05 


ATOM 


2253 


N 


ALA 


363 


76.357 


71.972 


77.485 


1.00 


11.91 


ATOM 


2254 


CA 


ALA 


363 


75.136 


71.256 


77.868 


1.00 


11.28 


ATOM 


2255 


CB 


ALA 


363 


75.319 


69.763 


77.724 


1.00 


13.29 


ATOM 


2256 


C 


ALA 


363 


74.880 


71.623 


79.314 


1.00 


12.59 


ATOM 


2257 


O 


ALA 


363 


75.519 


71.100 


80.231 


1.00 


14.94 


ATOM 


2258 


N 


ASP 


364 


73.943 


72.538 


79.505 


1.00 


13.34 


ATOM 


2259 


CA 


ASP 


364 


73.617 


73.056 


80.816 


1.00 


12.33 
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ATOM 


2260 


CB 


ASP 


364 


73.737 


74.577 


80.750 


1.00 


1124 


ATOM 


2261 


CG 


ASP 


364 


73210 


75.255 


81.966 


1.00 


15.61 


ATOM 


2262 


OD1 


ASP 


364 


73.322 


74.677 


83.061 


1.00 


18.33 


ATOM 


2263 


OD2 


ASP 


364 


72.680 


76.372 


81.820 


1.00 


22.45 


ATOM 


2264 


C 


ASP 


364 


72.257 


72.630 


81.371 


1.00 


14.11 


ATOM 


2265 


0 


ASP 


364 


71.207 


73.094 


80.915 


1.00 


12.91 


ATOM 


2266 


N 


GLY 


365 


72.294 


71.795 


82.409 


1.00 


15.80 


ATOM 


2267 


CA 


GLY 


365 


71.068 


71.324 


83.036 


1.00 


17.03 


ATOM 


2268 


C 


GLY 


365 


70.702 


69.854 


82.863 


1.00 


1721 


ATOM 


2269 


O 


GLY 


365 


70.933 


69.257 


81.807 


1.00 


1626 


ATOM 


2270 


N 


GLY 


366 


70.137 


69269 


83.919 


1.00 


19.08 


ATOM 


2271 


CA 


GLY 


366 


69.711 


67.883 


83.875 


1.00 


20.17 


ATOM 


2272 


C 


GLY 


366 


70.777 


66.832 


84.104 


1.00 


21 .83 


ATOM 


2273 


O 


GLY 


366 


70.487 


65.635 


84.002 


1.00 


22.67 


ATOM 


2274 


N 


ILE 


367 


72.009 


67253 


84.384 


1.00 


22.88 


ATOM 


2275 


CA 


ILE 


367 


73.098 


66.311 


84.634 


1.00 


22.10 


ATOM 


2276 


CB 


ILE 


367 


74.484 


66.959 


84.444 


1.00 


20.00 


ATOM 


2277 


CG2 


ILE 


367 


75.596 


65.980 


84.841 


1.00 


18.29 


ATOM 


2278 


CG1 


ILE 


367 


74.643 


67.462 


83.002 


1.00 


1825 


ATOM 


2279 


CD1 


ILE 


367 


74.511 


66.400 


81.937 


1.00 


17.72 


ATOM 


2280 


C 


ILE 


367 


72.975 


65.803 


86.063 


1.00 


24.54 


ATOM 


2281 


O 


ILE 


367 


73.240 


66.534 


87.018 


1.00 


25.34 


ATOM 


2282 


N 


GLN 


368 


72.533 


64.559 


86.198 


1.00 


25.47 


ATOM 


2283 


CA 


GLN 


368 


72.352 


63.929 


87.500 


1.00 


26.05 


ATOM 


2284 


CB 


GLN 


368 


71.010 


63.193 


87.546 


1.00 


33.00 


ATOM 


2285 


CG 


GLN 


368 


69.808 


63.960 


87.016 


1.00 


41 .39 


ATOM 


2286 


CD 


GLN 


368 


68.650 


63.034 


86.645 


1.00 


47.49 


ATOM 


2287 


OE1 


GLN 


368 


68.857 


61.864 


86.306 


1.00 


50.05 


ATOM 


2288 


NE2 


GLN 


368 


67.435 


63.566 


86.664 


1.00 


49.52 


ATOM 


2289 


C 


GLN 


368 


73.462 


62.923 


87.807 


1.00 


2320 


ATOM 


2290 


O 


GLN 


368 


73.581 


62.460 


88.939 


1.00 


24.66 


ATOM 


2291 


N 


ASN 


369 


74.249 


62.558 


86.797 


1.00 


20.24 


ATOM 


2292 


CA 


ASN 


369 


75.322 


61.586 


86.979 


1.00 


17.49 


ATOM 


2293 


CB 


ASN 


369 


74.721 


60205 


87203 


1.00 


18.55 


ATOM 


2294 


CG 


ASN 


369 


73.906 


59.736 


66.025 


1.00 


19.68 


ATOM 


2295 


OD1 


ASN 


369 


73.929 


60.334 


84.947 


1.00 


20.92 


ATOM 


2296 


N02 


ASN 


369 


73.182 


58.654 


86.217 


1.00 


27.57 


ATOM 


2297 


C 


ASN 


369 


76.269 


61.537 


85.781 


1.00 


16.13 


ATOM 


2298 


O 


ASN 


369 


76.062 


62238 


84.790 


1.00 


16.39 


ATOM 


2299 


N 


VAL 


370 


77.274 


60.670 


85.859 


1.00 


15.11 


ATOM 


2300 


CA 


VAL 


370 


78.261 


60.533 


84.793 


1.00 


14.39 


ATOM 


2301 


CB 


VAL 


370 


79.396 


59.566 


85.179 


1.00 


10.30 


ATOM 


2302 


CG1 


VAL 


370 


80.297 


59.311 


83.984 


1.00 


1421 


ATOM 


2303 


CG2 


VAL 


370 


80.216 


60.150 


86.300 


1.00 


721 


ATOM 


2304 


C 


VAL 


370 


77.693 


60.122 


83.438 


1.00 


16.18 


ATOM 


2305 


O 


VAL 


370 


78.148 


60.616 


82.406 


1.00 


20.19 


ATOM 


2306 


N 


GLY 


371 


76.702 


59238 


83.429 


1.00 


15.14 


ATOM 


2307 


CA 


GLY 


371 


76.125 


58.802 


82.170 


1.00 


12.93 


ATOM 


2308 


C 


GLY 


371 


75.635 


59.981 


81.357 


1.00 


1421 


ATOM 


2309 


O 


GLY 


371 


75.845 


60.052 


80.144 


1.00 


16.14 


ATOM 


2310 


N 


HIS 


372 


74.994 


60.921 


82.041 


1.00 


14.52 


ATOM 


2311 


CA 


MIS 


372 


74.467 


62.121 


81.411 


1.00 


12.09 


ATOM 


2312 


CB 


HIS 


372 


73.717 


62.965 


82.442 


1.00 


13.52 


ATOM . 


2313 


CG 


HIS 


372 


72.452 


62.338 


82.941 


1.00 


11.76 


ATOM 


2314 


CD2 


HIS 


372 


71.675 


62.637 


84.006 


1.00 


9.64 


ATOM 


2315 


ND1 


HIS 


372 


71.836 


61283 


82.301 


1.00 


11.22 


ATOM 


2316 


CE1 


HIS 


372 


70.730 


60.964 


82.950 


1.00 


11.70 


ATOM 


2317 


NE2 


HIS 


372 


70.609 


61.769 


83.989 


1.00 


13.93 
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ATOM 


2318 


C 


HIS 


372 


75.584 


62.936 


80783 


1.00 


11.92 


AlUM 


2319 


O 


HIS 


372 


75.477 


63.351 


79.633 


1.00 


13.70 


a TOM 


232U 


M 

N 


ILE 


3/3 


76.664 


63.150 


81 .529 


1.00 


11.48 


A 1 OM 




L»A 


ILc 


470. 

3/3 


77.802 


63.912 


81 .023 


1.00 


10.28 


A 1 L/M 




/"> Q 


II E 


3/3 


70 ATA 

7 8.970 


AA AAA 

63.936 


82.020 


1.00 


9.11 


ATf\M 

AIUM 






11 e 
ILc 


171 
3/ 3 


an apa 
00.052 


OCA 

64.869 


81 .51 1 


1.00 


9.72 


ATOM 


2324 




II e 

ILE 


171 

3/3 


TO CAA 

78.500 


64.430 


83.390 


1.00 


12.51 


A IOM 


010 1 

2320 


pni 
UU1 


ILc 


171 

3/3 


TO 04 C 

/ 9.01 5 


64.553 


84.422 


1.00 


7.16 


ATOM 




c 


11 f" 
ILE 


171 

373 


TO 4 AC 

78.305 


63.320 


79.705 


1.00 


11.05 


A IOM 


1107 
232/ 




ILc 


171 

3/3 


7D Af\4. 

f 8.401 


Ai AAA 

64.023 


78.696 


1.00 


13.77 


ATOM 


2320 




Al A 

ALA 


174 

374 


7Q C70 

70.575 


62.019 


79.709 


1.00 


10.10 


ATOM 


2329 


CA 


ALA 


374 


TA AC A 

79.059 


61 .323 


78.521 


1.00 


7.10 


ATOM 


2330 


CB 


ALA 


374 


79.338 


59.858 


78.849 


1.00 


6.65 


ATOM 


2331 


C 


ALA 


374 


78.077 


61.436 


77.354 


1.00 


7.00 


ATOM 


2332 


0 


ALA 


374 


78.494 


61.582 


76.200 


1.00 


7.81 


ATOM 


2333 


N 


LYS 


375 


76.779 


61.375 


77.649 


1.00 


6.65 


ATOM 


2334 


CA 


LYS 


375 


75.747 


61.485 


76.618 


1.00 


7.92 


ATOM 


2335 


CB 


LYS 


375 


74.372 


61.114 


77.168 


1.00 


10.47 


ATOM 


2336 


CG 


LYS 


375 


74,227 


59.656 


77.562 


1.00 


12.38 


ATOM 


2337 


CD 


LYS 


375 


72.820 


59.354 


78.030 


1.00 


9.26 


ATOM 


2338 


Cc 


LYS 


375 


■JA 7MA 

72.730 


57.927 


78.518 


1.00 


7.92 


A IOM 


2339 


KIT 

NZ 


LYS 


4TC 

375 


T4 4C4 

71 .353 


57.566 


78.921 


1.00 


7.20 


ATOM 


2340 


C 


LYS 


375 


75.680 


62.885 


76.021 


1.00 


9.52 


ATOM 


2341 


O 


LYS 


4TC 

375 


tc ^ ct 

75.457 


63.036 


74.825 


1.00 


12.41 


ATOM 


2342 




Al A 

ALA 


376 


75.847 


63.911 


76.850 


1.00 


8.56 


Al OM 


2343 


O A 

CA 


Al A 

ALA 


376 


75.819 


65.286 


76.359 


1.00 


8.01 


ATOM 


2344 


CB 


ALA 


4^0 
376 


75.989 


66.258 


77.505 


1.00 


6.06 


ATOM 


2345 


C 


ALA 


376 


76.951 


65.466 


75.362 


1.00 


7.56 


ATOM 


2346 


O 


ALA 


376 


76.755 


65.969 


74.261 


1.00 


6.99 


ATOM 


2347 


N 


LEU 


377 


78.137 


65.031 


75.766 


1.00 


9.38 


ATOM 


2348 


CA 


LEU 


377 


79.331 


65.132 


74.940 


1.00 


11.38 


ATOM 


2349 


CB 


LEU 


377 


80.550 


64.633 


75.725 


1.00 


10.28 


ATOM 


2350 


CG 


LEU 


377 


80.816 


65.413 


77.016 


1.00 


8.99 


ATOM 


2351 


CD1 


LEU 


377 


81.864 


64.704 


77.875 


1.00 


8.49 


ATOM 


2352 


CD2 


LEU 


377 


81.221 


66.847 


76.678 


1.00 


2.00 


ATOM 


2353 


C 


LEU 


377 


79.168 


64.354 


73.644 


1.00 


12.35 


ATOM 


2354 


O 


LEU 


377 


79.457 


64.862 


72.566 


1.00 


12.88 


ATOM 


2355 


N 


ALA 


378 


78.660 


63.132 


73.755 


1.00 


15.20 


ATOM 


2356 


CA 


ALA 


378 


78.436 


62.270 


72.598 


1.00 


14.02 


ATOM 


2357 


CB 


ALA 


378 


77.927 


60.907 


73.057 


1.00 


12.75 


ATOM 


2358 


C 


ALA 


378 


77.453 


62.691 


71.609 


1.00 


13.17 


ATOM 


2359 


O 


ALA 


378 


77.501 


62.601 


70.419 


1.00 


16.35 


ATOM 


2360 


N 


LEU 


379 


76.562 


63.749 


72.097 


1.00 


13.73 


ATA1J 

ATOM 


2361 


CA 


LEU 


379 


75.567 


64.376 


71.236 


1.00 


12.58 


A J 

ATOM 


2362 


CB 


LEU 


379 


74.234 


64.517 


71.968 


1.00 


11.76 


A J 

ATOM 


2363 


CG 


LEU 


379 


73.485 


63.201 


72.194 


1.00 


12.16 


Ml WIVi 


£J04 


uu 1 


1 CI 1 
LcU 


17ft 

378 


71 

72.225 


63.447 


l 1 ** A 04 

72.983 


1.00 


11.41 


ATOM 


2365 


CD2 


LEU 


379 


73.171 


62.563 


70.863 


1.00 


10.14 


ATOM 


2366 


C 


LEU 


379 


75.980 


65.706 


70.621 


1.00 


14.62 


ATOM 


2367 


0 


LEU 


379 


75.220 


66.294 


69.848 


1.00 


16.75 


ATOM 


2368 


N 


GLY 


380 


77.175 


66.183 


70.950 


1.00 


14.81 


ATOM 


2369 


CA 


GLY 


380 


77.636 


67.427 


70.371 


1.00 


12.86 


ATOM . 


2370 


C ' 


GLY 


380 


78.128 


68.502 


71.325 


1.00 


15.25 


ATOM 


2371 


0 


GLY 


380 


78.734 


69.476 


70.869 


1.00 


17.13 


ATOM 


2372 


N 


ALA 


381 


77.899 


68.356 


72.626 


1.00 


12.90 


ATOM 


2373 


CA 


ALA 


381 


78.348 


69.390 


73.547 


1.00 


12.21 


ATOM 


2374 


CB 


ALA 


381 


77.635 


69.269 


74.873 


1.00 


5.91 


ATOM 


2375 


C 


ALA 


381 


79.862 


69.368 


73.744 


1.00 


16.09 
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ATOM 


2376 


O 


ALA 


381 


80.487 


68.294 


73.764 


1.00 


16.75 


ATOM 


2377 


N 


SER 


382 


80.461 


70.553 


73.833 


1.00 


16.25 


ATOM 


2378 


CA 


SER 


382 


81 .898 


70.647 


74.050 


1.00 


14.46 


ATOM 


2379 


CB 


SER 


382 


82.464 


71.911 


73.394 


1.00 


15.52 


ATOM 


2380 


OG 


SER 


382 


82.399 


71.835 


71 .978 


1.00 


12.28 


ATOM 


2381 


C 


SER 


382 


82.223 


70.612 


75.545 


1.00 


12.47 


ATOM 


2382 


o 


SER 


382 


83.293 


70.160 


75.946 


1.00 


12.89 


ATOM 


2383 


N 


THR 


383 


81 .299 


71 .093 


76.363 


1.00 


9.47 


ATOM 


2384 


CA 


THR 


383 


81.479 


71.102 


77.805 


1.00 


9.10 


ATOM 


2385 


CB 


THR 


383 


82.060 


72.464 


78.312 


1.00 


9.34 


ATOM 


2386 


OG1 


THR 


383 


81 .386 


73.555 


77.677 


1.00 


7.51 


ATOM 


2387 


CG2 


THR 


383 


83.552 


72.573 


78.009 


1.00 


9.52 


ATOM 


2388 


C 


THR 


383 


80.122 


70.814 


78.452 


1.00 


9.96 


ATOM 


2389 


O 


THR 


383 


79.100 


70.808 


77.768 


1.00 


11.79 


ATOM 


2390 


N 


VAL 


384 


80.112 


70.554 


79.755 


1.00 


11.42 


ATOM 


2391 


CA 


VAL 


384 


78.884 


70.254 


80.489 


1.00 


12.61 


ATOM 


2392 


CB 


VAL 


384 


78.806 


68.743 


80.858 


1.00 


12.85 


ATOM 


2393 


CG1 


VAL 


384 


77.655 


68.485 


81.816 


1.00 


9.44 


ATOM 


2394 


CG2 


VAL 


384 


78.617 


67.906 


79.597 


1.00 


8.74 


ATOM 


2395 


C 


VAL 


384 


78.867 


71 .083 


81.766 


1.00 


13.72 


ATOM 


2396 


O 


VAL 


384 


79.855 


71.121 


82.488 


1.00 


16.90 


ATOM 


2397 


N 


MET 


385 


77.743 


71.737 


82.042 


1.00 


12.85 


ATOM 


2398 


CA 


MET 


385 


77.603 


72.568 


83.235 


1.00 


11.55 


ATOM 


2399 


CB 


MET 


385 


77.037 


73.941 


82.849 


1.00 


9.59 


ATOM 


2400 


CG 


MET 


385 


76.925 


74.933 


83.997 


1.00 


8.37 


ATOM 


2401 


SD 


MET 


385 


76.483 


76.589 


83.443 


1.00 


15.71 


ATOM 


2402 


CE 


MET 


385 


78.077 


77.210 


82.918 


1.00 


11.94 


ATOM 


2403 


C 


MET 


385 


76.682 


71.874 


84.232 


1.00 


13.51 


ATOM 


2404 


O 


MET 


385 


75.617 


71.391 


83.855 


1.00 


16.34 


ATOM 


2405 


N 


MET 


386 


77.092 


71.818 


85.494 


1.00 


13.54 


ATOM 


2406 


CA 


MET 


386 


76.302 


71.175 


86.536 


1.00 


12.69 


ATOM 


2407 


CB 


MET 


386 


77.046 


69.970 


87.093 


1.00 


11.47 


ATOM 


2408 


CG 


MET 


386 


77.370 


68.902 


86.095 


1.00 


15.31 


ATOM 


2409 


SD 


MET 


386 


79.102 


68.453 


86.167 


1.00 


23.72 


ATOM 


2410 


CE 


MET 


386 


79.227 


67.858 


87.814 


1.00 


23.52 


ATOM 


2411 


C 


MET 


386 


75.996 


72.107 


87.700 


1.00 


14.87 


ATOM 


2412 


O 


MET 


386 


76.761 


73.028 


88.006 


1.00 


14.78 


ATOM 


2413 


N 


GLY 


387 


74.881 


71.836 


68.366 


1.00 


16.33 


ATOM 


2414 


CA 


GLY 


387 


74.471 


72.615 


89.517 


1.00 


16.37 


ATOM 


2415 


C 


GLY 


387 


74.350 


71 .680 


90.700 


1.00 


17.64 


ATOM 


2416 


O 


GLY 


387 


75.172 


71.725 


91.611 


1.00 


18.53 


ATOM 


2417 


N 


SER 


388 


73.389 


70.762 


90.650 


1.00 


18.70 


ATOM 


2418 


CA 


SER 


388 


73.197 


69.827 


91.750 


1.00 


20.06 


ATOM 


2419 


CB 


SER 


388 


71.854 


69.094 


91.646 


1.00 


19.62 


ATOM 


2420 


OG 


SER 


388 


71.786 


68.278 


90.492 


1.00 


23.96 


ATOM 


2421 


C 


SER 


388 


74.324 


68.822 


91.904 


1.00 


21.02 


ATOM 


2422 


O 


SER 


388 


74.641 


68.418 


93.024 


1.00 


23.46 


ATOM 


2423 


N 


LEU 


389 


74.967 


68.452 


90.804 


1.00 


20.62 


ATOM 


2424 


CA 


LEU 


389 


76.048 


67.475 


90.873 


1.00 


19.98 


ATOM 


2425 


CB 


LEU 


389 


76.388 


66.931 


89.479 


1.00 


16.24 


ATOM 


2426 


CG 


LEU 


389 


76.903 


65.485 


89.459 


1.00 


12.91 


ATOM 


2427 


CD1 


LEU 


389 


75.862 


64.596 


90.088 


1.00 


9.27 


ATOM 


2428 


CD2 


LEU 


389 


77.207 


65.012 


88.053 


1.00 


7.57 


ATOM 


2429 


C 


LEU 


389 


77.294 


68.028 


91.555 


1.00 


2225 


ATOM 


2430 


O 


LEU 


369 


78.297 


67.335 


91.656 


1.00 


24.36 


ATOM 


2431 


N 


LEU 


390 


77.224 


69.269 


92.033 


1.00 


23.31 


ATOM 


2432 


CA 


LEU 


390 


78.350 


69.906 


92.712 


1.00 


21.02 


ATOM 


2433 


CB 


LEU 


390 


79.049 


70.892 


91.769 


1.00 


17.40 
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ATOM 


2434 


CG 


LEU 


390 


79.563 


70.361 


90.424 


1.00 


13.45 


ATOM 


2435 


CD1 


LEU 


390 


80.108 


71.494 


89.584 


1.00 


11.98 


ATOM 


2436 


CD2 


LEU 


390 


80.643 


69.326 


90.656 


1.00 


14.99 


ATOM 


2437 


C 


LEU 


390 


77.886 


70.651 


93.963 


1.00 


22.78 


ATOM 


2438 


O 


LEU 


390 


78.640 


70.796 


94.922 


1.00 


23.75 


ATOM 


2439 


N 


ALA 


391 


76.624 


71.066 


93.965 


1.00 


25.01 


ATOM 


2440 


CA 


ALA 


391 


76.020 


71.827 


95.061 


1.00 


27.66 


ATOM 


2441 


CB 


ALA 


391 


74.513 


71.970 


94.832 


1.00 


24.32 


ATOM 


2442 


C 


ALA 


391 


76.282 


71.409 


96.511 


1.00 


30.02 


ATOM 


2443 


O 


ALA 


391 


76.112 


72.227 


97.422 


1.00 


33.60 


ATOM 


2444 


N 


ALA 


392 


76.660 


70.160 


96.755 


1.00 


28.04 


ATOM 


2445 


CA 


ALA 


392 


76.897 


69.748 


98.136 


1.00 


27.13 


ATOM 


2446 


CB 


ALA 


392 


76.046 


68.559 


98.478 


1.00 


30.74 


ATOM 


2447 


C 


ALA 


392 


78.348 


69.453 


98.461 


1.00 


25.59 


ATOM 


2448 


O 


AUK 


392 


78.643 


68.723 


99.410 


1.00 


2324 


ATOM 


2449 


N 


THR 


393 


79.256 


69.969 


97.649 


1.00 


24.15 


ATOM 


2450 


CA 


THR 


393 


80.663 


69.734 


97.895 


1.00 


22.30 


ATOM 


2451 


CB 


THR 


393 


81.502 


69.799 


96.599 


1.00 


18.69 


ATOM 


2452 


OG1 


THR 


393 


81.294 


71.053 


95.952 


1.00 


21.65 


ATOM 


2453 


CG2 


THR 


393 


81.121 


68.666 


95.651 


1.00 


15.42 


ATOM 


2454 


C 


THR 


393 


81.162 


70.760 


98.894 


1,00 


23.37 


ATOM 


2455 


O 


THR 


393 


80.514 


71.781 


99.133 


1.00 


2321 


ATOM 


2456 


N 


THR 


394 


82.316 


70.475 


99.481 


1.00 


23.31 


ATOM 


2457 


CA 


THR 


394 


82.927 


71.349 


100.471 


1.00 


22.67 


ATOM 


2458 


CB 


THR 


394 


84.257 


70.731 


100.977 


1.00 


25.02 


ATOM 


2459 


OG1 


THR 


394 


84.042 


69.352 


101.309 


1.00 


27.81 


ATOM 


2460 


CG2 


THR 


394 


84.761 


71.462 


102.215 


1.00 


25.38 


ATOM 


2461 


C 


THR 


394 


83206 


72.756 


99.933 


.1.00 


20.08 


ATOM 


2462 


O 


THR 


394 


83.028 


73.743 


100.636 


1.00 


21.25 


ATOM 


2463 


N 


GLU 


395 


83.589 


72.843 


98.667 


1.00 


17.87 


ATOM 


2464 


CA 


GLU 


395 


83.935 


74.115 


98.066 


1.00 


15.59 


ATOM 


2465 


CB 


GLU 


395 


84.879 


73.906 


96.887 


1.00 


18.03 


ATOM 


2466 


CG 


GLU 


395 


86.264 


73.351 


97.255 


1.00 


21.45 


ATOM 


2467 


CD 


GLU 


395 


86.273 


71.851 


97.497 


1.00 


25.08 


ATOM 


2468 


OE1 


GLU 


395 


87.250 


71.342 


98.094 


1.00 


23.12 


ATOM 


2469 


OE2 


GLU 


395 


85.305 


71.180 


97.087 


1.00 


25.76 


ATOM 


2470 


C 


GLU 


395 


82.772 


74.976 


97.629 


1.00 


16.80 


ATOM 


2471 


O 


GLU 


395 


82.978 


76.092 


97.155 


1.00 


17.72 


ATOM 


2472 


N 


ALA 


396 


81.556 


74.463 


97.751 


1.00 


18.63 


ATOM 


2473 


CA 


ALA 


396 


80.373 


75226 


97.353 


1.00 


20.65 


ATOM 


2474 


CB 


ALA 


396 


79.251 


74281 


96.956 


1.00 


19.79 


ATOM 


2475 


C 


ALA 


396 


79.926 


76.131 


98.496 


1.00 


22.38 


ATOM 


2476 


O 


ALA 


396 


80.183 


75.834 


99.665 


1.00 


23.05 


ATOM 


2477 


N 


PRO 


397 


79.301 


77279 


98.171 


1.00 


23.70 


ATOM 


2478 


CD 


PRO 


397 


79.085 


77.782 


96.806 


1.00 


2423 


ATOM 


2479 


CA 


PRO 


397 


78.809 


78250 


99.152 


1.00 


25.59 


ATOM 


2480 


CB 


PRO 


397 


78.129 


79296 


98275 


1.00 


23.05 


ATOM 


2481 


CG 


PRO 


397 


78.922 


79255 


97.029 


1.00 


22.14 


ATOM 


2482 


C 


PRO 


397 


77.811 


77.637 


100.133 


1.00 


28.01 


ATOM 


2483 


O 


PRO 


397 


77.055 


76.741 


99.780 


1.00 


28.32 


ATOM 


2484 


N 


GLY 


398 


77.822 


78.119 


101.368 


1.00 


30.41 


ATOM 


2485 


CA 


GLY 


398 


76.901 


77.610 


102.362 


1.00 


32.35 


ATOM 


2486 


C 


GLY 


398 


77.536 


76.719 


103.406 


1.00 


35.07 


ATOM 


2487 


0 


GLY 


398 


78.644 


76208 


103233 


1.00 


34.69 


ATOM 


2488 


N 


GLU 


399 


76.820 


76.556 


104.512 


1.00 


37.44 


ATOM 


2489 


CA 


GLU 


399 


77.259 


75.728 


105.628 


1.00 


38.51 


ATOM 


2490 


CB 


GLU 


399 


77.005 


76.480 


106.944 


1.00 


44.33 


ATOM 


2491 


CG 


GLU 


399 


77.219 


75.665 


108.222 


1.00 


55.44 
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ATOM 


2492 


CD 


GLU 


399 


75.930 


75.413 


109.025 


1.00 


65.22 


ATOM 


2493 


OE1 


GLU 


399 


76.015 


74.743 


110.082 


1.00 


67.57 


ATOM 


2494 


OE2 


GLU 


399 


74.837 


75.871 


108.610 


1.00 


69.24 


ATOM 


2495 


C 


GLU 


399 


76.488 


74.407 


105.603 


1.00 


36.40 


ATOM 


2496 


O 


GLU 


399 


75.347 


74.359 


105.136 


1.00 


36.14 


ATOM 


2497 


N 


TYR 


400 


77.128 


73.334 


106.055 


1.00 


33.94 


ATOM 


2498 


CA 


TYR 


400 


76.491 


72.025 


106.101 


1.00 


32.40 


ATOM 


2499 


CB 


TYR 


400 


77.538 


70.920 


106.223 


1.00 


30.68 


ATOM 


2500 


CG 


TYR 


400 


78.226 


70.564 


104.938 


1.00 


29.71 


ATOM 


2501 


CD1 


TYR 


400 


77.633 


69.688 


104.026 


1.00 


28.20 


ATOM 


2502 


CE1 


TYR 


400 


78.274 


69.344 


102.845 


1.00 


26.95 


ATOM 


2503 


CD2 


TYR 


400 


79.477 


71.089 


104.632 


1.00 


28.87 


ATOM 


2504 


CE2 


TYR 


400 


80.128 


70.749 


103.453 


1.00 


27.69 


ATOM 


2505 


CZ 


TYR 


400 


79.523 


69.882 


102.565 


1.00 


25.06 


ATOM 


2506 


OH 


TYR 


400 


80.169 


69.554 


101.403 


1.00 


21.76 


ATOM 


2507 


C 


TYR 


400 


75.604 


71.938 


107.322 


1.00 


32.61 


ATOM 


2508 


O 


TYR 


400 


75.895 


72.543 


108.347 


1.00 


35.88 


ATOM 


2509 


N 


PHE 


401 


74.542 


71.160 


107.235 


1.00 


30.97 


ATOM 


2510 


CA 


PHE 


401 


73.670 


70.985 


108.376 


1.00 


31.87 


ATOM 


2511 


CB 


PHE 


401 


72.514 


71.999 


108.356 


1.00 


31.10 


ATOM 


2512 


CG 


PHE 


401 


71.644 


71.914 


107.133 


1.00 


29.98 


ATOM 


2513 


CD1 


PHE 


401 


72.023 


72.543 


105.950 


1.00 


27.03 


ATOM 


2514 


CD2 


PHE 


401 


70.457 


71.178 


107.154 


1,00 


25.56 


ATOM 


2515 


CE1 


PHE 


401 


71.238 


72.438 


104.806 


1.00 


25.34 


ATOM 


2516 


CE2 


PHE 


401 


69.666 


71.066 


106.015 


1.00 


23.68 


ATOM 


2517 


CZ 


PHE 


401 


70.057 


71.697 


104.838 


1.00 


25.95 


ATOM 


2518 


C 


PHE 


401 


73.180 


69.549 


108.327 


1.00 


33.08 


ATOM 


2519 


O 


PHE 


401 


73.597 


68.779 


107.465 


1.00 


32.13 


ATOM 


2520 


N 


PHE 


402 


72.318 


69.171 


109.258 


1.00 


35.69 


ATOM 


2521 


CA 


PHE 


402 


71.811 


67.810 


109279 


1.00 


37.42 


ATOM 


2522 


CB 


PHE 


402 


72.456 


67.030 


110.429 


1.00 


35.41 


ATOM 


2523 


CG 


PHE 


402 


73.949 


66.901 


110.322 


1.00 


32.99 


ATOM 


2524 


CD1 


PHE 


402 


74.525 


65.726 


109.847 


1.00 


33.35 


ATOM 


2525 


CD2 


PHE 


402 


74.781 


67.954 


110.689 


1.00 


33.30 


ATOM 


2526 


CE1 


PHE 


402 


75.916 


65.603 


109.737 


1.00 


31.57 


ATOM 


2527 


CE2 


PHE 


402 


76.167 


67.844 


110.584 


1.00 


31.22 


ATOM 


2528 


CZ 


PHE 


402 


76.734 


66.665 


110.106 


1.00 


32.49 


ATOM 


2529 


c 


PHE 


402 


70.291 


67.770 


109.418 


1.00 


40.49 


ATOM 


2530 


O 


PHE 


402 


69.680 


68.689 


109.973 


1.00 


41.28 


ATOM 


2531 


N 


SER 


403 


69 689 


66.726 


108.862 


1.00 


43.51 


ATOM 


2532 


CA 


SER 


403 


68.252 


66.525 


108.949 


1.00 


47.93 


ATOM 


2533 


CB 


SER 


403 


67.617 


66.581 


107,560 


1.00 


49.52 


ATOM 


2534 


OG 


SER 


403 


68.245 


65.660 


106.683 


1.00 


54.86 


ATOM 


2535 


C 


SER 


403 


68.053 


65.154 


109.607 


1.00 


51.47 


ATOM 


2536 


o 


SER 


403 


68.366 


64.987 


110.789 


1.00 


53.15 


ATOM 


2537 


N 


ASP 


404 


67.597 


64.162 


108.847 


1.00 


52.88 


ATOM 


2538 


CA 


ASP 


404 


67.393 


62.821 


109.395 


1.00 


54.43 


ATOM 


2539 


CB 


ASP 


404 


66.354 


62.034 


108.570 


1.00 


59.65 


ATOM 


2540 


CG 


ASP 


404 


66.498 


62.238 


107.056 


1.00 


64.80 


ATOM 


2541 


OD1 


ASP 


404 


65.472 


62.112 


106.348 


1.00 


66.65 


ATOM 


2542 


OD2 


ASP 


404 


67.617 


62.520 


106.569 


1.00 


67.01 


ATOM 


2543 


C 


ASP 


404 


68.727 


62.080 


109.468 


i.bo 


53.52 


ATOM 


2544 


0 


ASP 


404 


68.899 


61.003 


108.893 


1.00 


54.08 


ATOM 


2545 


N 


GLY 


405 


69.673 


62.674 


110.186 


1.00 


52.57 


ATOM 


2546 


CA 


GLY 


405 


70.989 


62.080 


110.314 


1.00 


51.71 


ATOM 


2547 


C 


GLY 


405 


71.745 


62.165 


109.004 


1.00 


50.71 


ATOM 


2548 


O 


GLY 


405 


72.761 


61.494 


108.817 


1.00 


51.94 


ATOM 


2549 


N 


ILE 


406 


71.254 


63.006 


108.101 


1.00 


49.32 
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ATOM 


2550 


CA 


ILE 


406 


71.873 


63.185 


106.797 


1.00 


46.50 


ATOM 


2551 


CB 


ILE 


406 


70.868 


62.860 


105.670 


1.00 


45.63 


ATOM 


2552 


CG2 


ILE 


406 


71.409 


63.303 


104.321 


1.00 


45.90 


ATOM 


2553 


CG1 


ILE 


406 


70.585 


61 .353 


105.677 


1.00 


47.65 


ATOM 


2554 


CD1 


ILE 


406 


69.620 


60.887 


104.620 


1.00 


51.01 


ATOM 


2555 


C 


ILE 


406 


72.443 


64.592 


106.648 


1.00 


44.89 


ATOM 


2556 


O 


ILE 


406 


71.744 


65.588 


106.866 


1.00 


4523 


ATOM 


2557 


N 


ARG 


407 


73.727 


64.662 


106.306 


1.00 


42.16 


ATOM 


2558 


CA 


ARG 


a rvy 

407 


74.403 


65.939 


106.137 


1.00 


39.23 


ATOM 


2559 


CB 


ARG 




75.918 


65.756 


106.126 


1.00 


3821 


ATOM 


2560 


CG 


ARG 


407 


76.O0O 


67.017 


106.504 


1.00 


36.68 


ATOM 


2561 


CD 


ARG 


407 


78.142 


66.747 


106.691 


1.00 


38.88 


ATOM 


2562 


NE 


ARG 


407 


78.743 


67.742 


107.571 


1.00 


41.10 


ATOM 


2563 


CZ 


ARG 


407 


79.902 


68.347 


107.343 


1.00 


40.51 


ATOM 


2564 


NH1 


ARG 


407 


80.604 


68.063 


106.255 


1.00 


36.09 


ATOM 


2565 


NH2 


ARG 


407 


80.346 


69258 


108.198 


1.00 


40.72 


ATOM 


2566 


C 


ARG 


407 


73.944 


66.546 


104.831 


1.00 


37.51 


ATOM 


2567 


O 


ARG 


407 


73.902 


65.867 


103.805 


1.00 


39.48 


ATOM 


2568 


N 


LEU 


408 


^4 Aft 4 

73.601 


67.824 


104.868 


1.00 


34.38 


ATOM 


2569 


CA 


LEU 


408 


73.115 


68.504 


103.683 


1.00 


31.16 


ATOM 


2570 


CB 


LEU 


408 


71 .588 


66.562 


103.724 


1.00 


24.97 


ATOM 


2571 


CG 


LEU 


408 


70,844 


67249 


103.927 


1.00 


20.15 


ATOM 


2572 


CD1 


LEU 


408 


69.476 


67.526 


104.499 


1.00 


19.69 


ATOM 


2573 


CD2 


LEU 


408 


70.784 


66.473 


102.631 


1.00 


14.81 


ATOM 


2574 


C 


LEU 


408 


73.656 


69.921 


103.581 


1.00 


31.84 


ATOM 


2575 


O 


LEU 


408 


74.160 


70.493 


104.551 


1.00 


33.47 


ATOM 


2576 


N 


LYS 


409 


73.548 


70.470 


102.381 


1.00 


30.46 


ATOM 


2577 


CA 


LYS 


409 


73.967 


71.827 


102.091 


1.00 


27.79 


ATOM 


2578 


CB 


LYS 


409 


75.332 


71.834 


101.402 


1.00 


27.10 


ATOM 


2579 


CG 


LYS 


409 


75.988 


73200 


101.349 


1.00 


26.08 


ATOM 


2580 


CD 


LYS 


409 


77.168 


73220 


100.398 


1.00 


26.04 


ATOM 


2581 


CE 


LYS 


409 


78.425 


72.632 


100.998 


1.00 


25.41 


ATOM 


2582 


NZ 


LYS 


409 


79.076 


73.542 


101.965 


1.00 


24.68 


ATOM 


2583 


C 


LYS 


409 


72.878 


72.320 


101.142 


1.00 


26.84 


ATOM 


2584 


O 


LYS 


409 


72.376 


71.562 


100.311 


1.00 


26.63 


ATOM 


2585 


N 


LYS 


410 


72.495 


73.577 


101.285 


1.00 


26.58 


ATOM 


2586 


CA 


LYS 


410 


71 .452 


74.169 


100.468 


1.00 


27.15 


ATOM 


2587 


CB 


LYS 


410 


71.132 


75.568 


100.993 


1.00 


31.97 


ATOM 


2588 


CG 


LYS 


410 


70.054 


75.605 


102.062 


1.00 


40.07 


ATOM 


2589 


CD 


LYS 


410 


68.680 


75.378 


101.442 


1.00 


46.67 


ATOM 


2590 


CE 


LYS 


410 


68.389 


76.403 


100.339 


1.00 


47.01 


ATOM 


2591 


NZ 


LYS 


410 


67.072 


76.159 


99.700 


1.00 


43.19 


ATOM 


2592 


C 


LYS 


410 


71 .758 


74260 


98.980 


1.00 


2529 


ATOM 


2593 


O 


LYS 


410 


72.895 


74.479 


98.576 


1.00 


25.69 


ATOM 


2594 


N 


TYR 


411 


70.725 


74.071 


98.174 


1.00 


22.53 


ATOM 


2595 


CA 


TYR 


411 


70.830 


74.192 


96.735 


1.00 


19.58 


ATOM 


2596 


CB 


TYR 


411 


71 .035 


72.840 


96.051 


1.00 


16.64 


ATOM 


2597 


CG 


TYR 


411 


71.132 


72.979 


94.546 


1.00 


18.10 


ATOM 


2598 


CD1 


TYR 


411 


71.895 


74.000 


93.974 


1.00 


18.77 


ATOM 


2599 


CE1 


TYR 


411 


71.929 


74.196 


92.605 


1.00 


19.48 


ATOM 


2600 


CD2 


TYR 


411 


70.409 


72.145 


93.693 


1.00 


17.87 


ATOM 


2601 


CE2 


TYR 


411 


70.439 


72.334 


92.310 


1.00 


17.72 


ATOM 


2602 


CZ 


TYR 


411 


71.199 


73.367 


91.774 


1.00 


19.31 


ATOM 


2603 


OH 


TYR 


411 


71.210 


73.599 


90.412 


1.00 


22.34 


ATOM 


2604 


C 


TYR 


411 


69.510 


74.820 


96295 


1.00 


20.78 


ATOM 


2605 


O 


TYR 


411 


68.432 


74.278 


96.570 


1.00 


20.50 


ATOM 


2606 


N 


ARG 


412 


69.582 


75.968 


95.631 


1.00 


19.85 


ATOM 


2607 


CA 


ARG 


412 


68.368 


76.641 


95.199 


1.00 


18.82 
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ATOM 


2608 


CB 


ARG 


412 


67.992 


77.750 


96.187 


1.00 


16.10 


A 1 UM 


2609 


CG 


ARG 


412 


68.919 


78.944 


96.139 


1.00 


13.54 


A 1 Ulvi 


2610 


CD 


ARG 


412 


68.454 


80.049 


97.034 


1.00 


10.34 


ATOM 


lOl 1 


Nfc 


ARG 


412 


69,325 


81 .207 


96.904 


1.00 


17.42 


AT AM 




cz 


ARG 


412 


69.384 


82.205 


97.782 


1.00 


21.02 


ATOM 


2613 


NH1 


ARG 


412 


68.621 


82.193 


98.864 


1.00 


22.12 


ATOM 


2614 


NH2 


ARG 


412 


70.217 


83.217 


97.586 


1.00 


23.60 


ATOM 


2615 


C 


ARG 


412 


68.464 


77.235 


93.808 


1.00 


20.49 


ATOM 


2616 


0 


ARG 


412 


69.510 


77.762 


93.401 


1.00 


19.42 


ATOM 


2617 


N 


GLY 


413 


67,348 


77.168 


93.092 


1.00 


22.45 


ATOM 


2618 


CA 


GLY 


413 


67.295 


77.725 


91.759 


1.00 


22.08 


ATOM 


2619 


C 


GLY 


413 


67.358 


79.233 


91.846 


1.00 


20.93 


ATOM 


2620 


O 


GLY 


413 


66.791 


79.831 


92.761 


1.00 


19.19 


ATOM 


2621 


N 


MET 


414 


68.049 


79.845 


90.893 


1.00 


21.29 


ATOM 


2622 


CA 


MET 


414 


68.197 


81.292 


90.847 


1.00 


21.49 


ATOM 


2623 


CB 


MET 


414 


69.265 


81.681 


89.824 


1.00 


23.96 


ATOM 


2624 


CG 


MET 


414 


70.672 


81.250 


90.224 


1.00 


21.70 


ATOM 


2625 


SD 


MET 


414 


71.103 


81.734 


91.919 


1.00 


18.54 


ATOM 


2626 


CE 


MET 


414 


71.695 


83.398 


91.646 


1.00 


23.85 


ATOM 


2627 


C 


MET 


414 


66.888 


82.025 


90.567 


1.00 


20.64 


ATOM 


2628 


O 


MET 


414 


66.822 


83.254 


90.648 


1.00 


20.74 


ATOM 


2629 


N 


GLY 


415 


65.854 


81.267 


90.233 


1.00 


20.53 


ATOM 


2630 


CA 


GLY 


415 


64.558 


81.851 


89.972 


1.00 


19.68 


ATOM 


2631 


C 


GLY 


415 


63.640 


81.592 


91.147 


1.00 


21.08 


ATOM 


2632 


O 


GLY 


415 


62.425 


81 .726 


91.021 


1.00 


23.65 


ATOM 


2633 


N 


SER 


416 


64.197 


81.142 


92.266 


1.00 


20.91 


ATOM 


.2634 


CA 


SER 


416 


63.393 


80.686 


93.455 


1.00 


22.71 


ATOM 


2635 


CB 


SER 


416 


64.144 


79.996 


94.451 


1.00 


22.91 


ATOM 


2636 


OG 


SER 


416 


65.344 


80.599 


94.910 


1.00 


20.96 


ATOM 


2637 


C 


SER 


416 


63.105 


82.236 


94.087 


1.00 


24.99 


ATOM 


2638 


o 


SER 


416 


63 870 


83.181 


93.890 


1.00 


27.08 


ATOM 


2639 


N 


LEU 


417 




82.337 


94.846 


1.00 


26.49 


ATOM 


2640 


CA 


LEU 


417 


fi1 A 70 


83.601 


95.485 


1.00 


29.42 


ATOM 


2641 


CB 


LEU 


417 


fin iko 


83.497 


96.255 


1.00 


31.14 


ATOM 


2642 


CG 


LEU 


417 


so n*>A 


83.276 


95.486 


1.00 


30.31 


ATOM 


2643 


CD1 


LEU 


417 


57 007 


83.354 


96.474 


1.00 


30.36 


ATOM 


2644 


CD2 


LEU 


417 


58 Rfi? 


64.302 


94.378 


1.00 


25.63 


ATOM 


2645 


C 


LEU 


417 


62 7Q5 


84.055 


96.420 


1.00 


32.03 


ATOM 


2646 


O 


LEU 


417 


63.061 


85.249 


96.532 


1.00 


33.75 


ATOM 


2647 


N 


ASP 


418 


63.445 


83.095 


97.081 


1.00 


35.21 


ATOM 


2648 


CA 


ASP 


418 


64.550 


83.378 


98.005 


1.00 


35.94 


ATOM 


2649 


CB 


ASP 


418 


64.942 


82.121 


98.797 


1.00 


35.59 


ATOM 


2650 


CG 


ASP 


418 


63 988 


81.821 


99.942 


1.00 


39.46 


ATOM 


2651 


OD1 


ASP 


418 


63.295 


82.749 


100.423 


1.00 


40.20 


ATOM 


2652 


OD2 


ASP 


418 


63.941 


80.651 


100.374 


1.00 


41.70 


ATOM 


2653 


C 


ASP 


418 


65 777 


83.902 


97.275 


1.00 


36.50 


ATOM 


2654 


O 


ASP 


418 


66.407 


84.860 


97.716 


1.00 


37.43 


ATOM 


2655 


N 


ALA 


419 


66.147 


83.233 


96.189 


1.00 


36.59 


A I \Jm 


OfiCfl 

zodo 


CA 


At A 

ALA 


419 


67.301 


83.646 


95.41 1 


1.00 


37.48 


ATOM 


2657 


CB 


ALA 


419 


67.567 


82.660 


94.300 


1.00 


36.03 


ATOM 


2658 


C 


ALA 


419 


67.021 


85.024 


94.841 


1.00 


39.11 


ATOM 


2659 


O 


ALA 


419 


67.914 


85.869 


94.774 


1.00 


40.78 


ATOM 


2660 


N 


MET 


420 


65.770 


85.245 


94.446 


1.00 


39.62 


ATOM 


2661 


CA 


MET 


420 


65.348 


86.521 


93.884 


1.00 


40.26 


ATOM 


2662 


CB 


MET 


420 


64.039 


86.368 


93.096 


1.00 


40.92 


ATOM 


2663 


CG 


MET 


420 


64.124 


85.453 


91.879 


1.00 


38.85 


ATOM 


2664 


SD 


MET 


420 


62.752 


85.698 


90.733 


1.00 


35.95 


ATOM 


2665 


CE 


MET 


420 


61.390 


84.999 


91.678 


1.00 


32.77 
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ATOM 


2666 


c 


MET 


420 


65.163 


87.549 


94.991 


1.00 


40.67 


ATOM 


2667 


0 


MET 


420 


65.352 


88.741 


94.681 


1.00 


41.51 


ATOM 


2668 


CB 


ILE 


437 


53.259 


89.508 


90.596 


1.00 


46.60 


ATOM 


2669 


CG2 


ILE 


437 


53.123 


88263 


91 .473 


1.00 


42.38 


ATOM 


2670 


CG1 


ILE 


437 


52.015 


90.393 


90.752 


1.00 


48.50 


ATOM 


2671 


CD1 


ILE 


437 


51 .671 


91.225 


89.513 


1.00 


48.60 


ATOM 


2672 


c 


ILE 


437 


55.751 


89.463 


90.476 


1.00 


46.43 


ATOM 


2673 


0 


ILE 


437 


56.179 


89.615 


89.324 


1.00 


47.38 


ATOM 


2674 


N 


ILE 


437 


54.637 


91.629 


90.302 


1.00 


47.00 


ATOM 


2675 


CA 


ILE 


437 


54,566 


90290 


90.965 


1.00 


47.20 


ATOM 


2676 


N 


LYS 


438 


56.291 


88.622 


91 .355 


1.00 


4378 


ATOM 


2677 


CA 


LYS 


438 


57.413 


87.764 


91.001 


1.00 


40.48 


ATOM 


2678 


CB 


LYS 


438 


58.472 


87.761 


92.100 


1.00 


43.36 


ATOM 


2679 


CG 


LYS 


438 


59.340 


89.005 


92.099 


1.00 


52.37 


ATOM 


2680 


CD 


LYS 


438 


60.428 


88.957 


93.164 


1.00 


57.07 


ATOM 


2681 


CE 


LYS 


438 


61 .260 


90.234 


93.136 


1.00 


57.16 


ATOM 


2682 


N2 


LYS 


438 


62.246 


90.282 


94.245 


1.00 


58.75 


ATOM 


2683 


c 


LYS 


438 


56.919 


86.350 


90.749 


1.00 


37.61 


ATOM 


2684 


O 


LYS 


438 


56.197 


85.778 


91.564 


1.00 


37.45 


ATOM 


2685 


N 


VAL 


439 


57.249 


85.835 


89.572 


1.00 


34.22 


ATOM 


2686 


CA 


VAL 


439 


56.871 


84.489 


89.175 


1.00 


29.77 


ATOM 


2687 


CB 


VAL 


439 


56.519 


84.430 


87.670 


1.00 


25.38 


ATOM 


2688 


CG1 


VAL 


439 


56.312 


82.994 


87.224 


1.00 


24.88 


ATOM 


2689 


CG2 


VAL 


439 


55.279 


85.246 


87.396 


1.00 


22.94 


ATOM 


2690 


c 


VAL 


439 


58.098 


83.637 


89.436 


1.00 


29.52 


ATOM 


2691 


0 


VAL 


439 


59.152 


83.867 


88.836 


1.00 


30.63 


ATOM 


2692 


N 


ALA 


440 


57.991 


82.723 


90.392 


1.00 


28.23 


ATOM 


2693 


CA 


ALA 


440 


59.104 


81.843 


90.720 


1.00 


26.56 


ATOM 


2694 


CB 


ALA 


440 


58.859 
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440 


58.298 


80.297 
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28.49 
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GLN 


441 


60.524 


80.584 


89.212 
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26.65 
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CA 


GLN 


441 


60.841 


79.625 


88.163 


1.00 


23.30 


ATOM 


2699 


CB 


GLN 


441 


61.463 


80.328 


86.967 


1.00 


22.34 
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CG 
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81 .223 
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rn 

WW 
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GLY 


442 


62 192 


78.763 
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1.00 


21.19 


ATOM 


2707 


CA 


GLY 


442 


63.092 


77.828 


90.584 


1.00 


21 .43 


ATOM 


2708 


Q 


GLY 


442 


62.534 


77.485 


91 .945 


1.00 


21.81 


ATOM 


2709 


0 


GLY 


442 


61 .635 


78.168 


92.436 


1.00 


22.56 


ATOM 


2710 


N 


VAL 


443 


63.117 


76.471 


92.574 


1.00 


21.86 


ATOM 


2711 


CA 


VAL 


443 


62.699 


75.985 


93.886 


1.00 


20.15 


ATOM 


2712 


CB 


VAL 


443 


62.124 


74.542 


93.720 


1.00 


19.51 


ATOM 


2713 


CG1 


VAL 


443 


62.997 


73.490 


94.406 


1.00 


18.43 


ATOM 


2714 


CG2 


VAL 


443 


60.692 


74.487 


94.176 


1.00 


20.94 


ATOM 


2715 


C 


VAL 
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63.908 


76.010 


94.839 


1.00 


20.65 
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0 
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65.054 


76.084 


94.381 


1.00 


20.98 
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63.657 
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1.00 


21.18 
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64.733 


75.988 
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1.00 


21.80 


ATOM 


2719 


CB 


SER 


444 


64.582 


77.171 


98.108 


1.00 


24.85 


ATOM 


2720 


OG 


SER 


444 


64.906 


78.399 


97.460 


1.00 


33.77 


ATOM 


2721 


C 


SER 


444 


64.827 


74.688 


97.960 


1.00 


22.20 


ATOM 


2722 


O 


SER 


444 


63.955 


74.394 


98.791 


1.00 


23.12 


ATOM 


2723 


N 


GLY 


445 


65.917 


73.948 


97.777 


1.00 


21.40 
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ATOM 
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CA 


GLY 


445 


66.068 


72.700 


98.495 
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22.02 


ATOM 


2725 


C 


GLY 


445 


67,439 


72.436 
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1.00 


23.53 


ATOM 


2726 


O 


GLY 


445 


68.217 


73.362 


99.316 


1.00 


25.01 


ATOM 


2727 
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446 


67.729 
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69.004 
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68.890 
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70.731 


69.287 


99.129 


1.00 


24.30 


ATOM 


2733 


CA 


VAL 
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23.81 
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CB 
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72.068 
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22.59 


ATOM 


2735 


CG1 


VAL 


447 
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VAL 


447 


73.048 
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28.09 
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72284 


67.467 
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72.765 
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456 


85.733 
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93.980 


1.00 


21.70 


ATOM 


2803 


CA 


PHE 


456 


84.599 


64272 


93.101 


1.00 


20.89 


ATOM 
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CB 
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456 


83.416 


65.142 


93.523 


1.00 


18.96 


ATOM 


2805 


CG 


PHE 


456 


82.130 


64.771 


92.858 


1.00 


16.22 


ATOM 


2806 


CD1 
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81.401 


63.671 
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1.00 


18.25 


ATOM 
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CD2 
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81.641 
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1 00 
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80.446 


65.184 
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79.719 


64.078 


91.622 


1.00 


20.36 


ATOM 
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PHE 


456 


84.918 


64.487 


91.632 


1.00 


19.73 


ATOM 
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PHE 
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84.580 


63.636 


90.805 


1.00 


22.69 


ATOM 


2813 
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VAL 


457 


85.563 


65.601 


91.296 


1.00 


17.27 


ATOM 


2814 


CA 


VAL 


457 


85.891 


65.868 


89.899 


1.00 


17.66 


ATOM 


2815 


CB 


VAL 


457 


86.424 


67.307 


89.664 


1.00 


18.94 


ATOM 


2816 


CG1 


VAL 


457 


86.985 


67.457 


88.240 


1.00 


16.68 


ATOM 


2817 


CG2 


VAL 


457 


85.281 


68.295 


89.853 


1.00 


16.75 


ATOM 


2818 
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86.799 


64.800 


89.298 


1.00 


16.95 
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86.588 


64.383 


88.158 


1.00 


18.92 
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PRO 


458 


87.833 


64.358 


90.035 


1.00 


16.13 
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CO 


PRO 


458 


88.457 


64.985 


91.214 


1.00 


15.29 


ATOM 


2822 


CA 


PRO 


458 


88.710 


63.313 


89.489 


1.00 


15.15 


ATOM 


2823 


CB 


PRO 


458 


89.669 


63.058 


90.638 


1.00 


12.23 


ATOM 


2824 


CG 


PRO 


458 


89.866 


64.440 


91.171 


1.00 


13.07 


ATOM 


2825 
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PRO 


458 


87.881 


62,074 


89.176 


1.00 


15.35 


ATOM 


2826 


o 


PRO 


458 


88106 


61.392 


88.168 


1.00 


15.34 


ATOM 


2827 


N 


TYR 


459 


86.901 


61.809 


90.034 


1.00 


17.57 


ATOM 


2828 


CA 


TYR 


459 


86.008 


60.675 


89.856 


1.00 


18.14 


ATOM 


2829 


CB 


TYR 


459 


85.077 


60.521 


91.059 


1.00 
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459 
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59.775 
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81.488 


58.470 


89.903 


1.00 


13.80 
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TYR 


459 


80.340 


57.885 


89.442 


1.00 


13.75 


ATOM 


2837 


C 


TYR 


459 


85.203 


60.830 


88.559 


1.00 


20.12 


ATOM 


2838 


O 


TYR 


459 


85.135 


59.896 


87.758 


1.00 


22.54 
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2839 
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LEU 


460 


84.590 


61.996 


88.351 


1.00 


18.20 



U.S. Patent oct.3,2000 sheet so of us 6,128,582 



FIGURF 1 ffOWT.) 
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2840 


CA 


LEU 


460 


83.824 


62.232 


87.126 


1.00 


15.92 


ATOM 


2841 


CB 


LEU 


460 


83.214 


63.638 


87.115 


1.00 


15.26 
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2842 


CG 


LEU 


460 


82.226 


63.958 


88.233 


1.00 


14.02 
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81.818 


65.404 
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CD2 


LEU 


460 


81.020 


63.058 


88.143 


1.00 


1227 


ATOM 


2845 
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460 


84.735 


62.052 


85.916 


1.00 


15.36 


ATOM 


2846 
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LEU 


460 


84.326 


61.488 


84.902 


1.00 


15.87 


ATOM 


2847 
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ILE 


461 


85.970 


62.542 


86.027 


1.00 
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ATOM 
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CA 
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62.428 


84.952 


1.00 


1525 


ATOM 


2849 
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461 


88.288 


63.144 


85.336 


1.00 


14.67 
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2850 
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ILE 


461 


89.444 


62.676 


84.463 


1.00 


9.67 


ATOM 


2851 


CG1 


ILE 


461 


88.103 


64.667 


85.247 


1.00 


17.36 


ATOM 


2852 


CD1 


ILE 


461 


89.216 


65.455 


85.902 


1.00 


16.02 


ATOM 


2853 


C 


ILE 


461 


87.233 


60.951 


84.640 


1.00 


15.38 


ATOM 


2854 


O 


ILE 


461 


87.260 


60.551 


83.476 


1.00 


14.40 


ATOM 


2855 


N 


ALA 


462 


87.395 


60.143 


85.683 


1.00 


14.36 


ATOM 


2856 


CA 


ALA 


462 


87.622 


58.722 


85.500 


1.00 


15.50 


ATOM 


2857 


CB 


ALA 


462 


87.932 


58.070 


86.830 


1.00 


14.39 


ATOM 


2858 


c 


ALA 


462 


86.379 


58.093 


84.871 


1.00 


17.54 


ATOM 


2859 


0 


ALA 


462 


86.473 


57.338 


83.902 


1,00 


19.03 


ATOM 


2860 


N 


GLY 


463 


85.211 


58.440 


85.399 


1.00 


18.74 


ATOM 


2861 


CA 


GLY 


463 


83.968 


57.899 


84.884 


1.00 


18.66 


ATOM 


2862 


c 


GLY 


463 


83.795 


58.158 


83.403 


1.00 


19.50 


ATOM 


2863 


O 


GLY 


463 


83.533 


57.224 


82.638 


1.00 


20.45 


ATOM 


2864 


N 


ILE 


464 


83.992 


59.410 


82.992 


1.00 


18.46 


ATOM 


2865 


CA 


ILE 


464 


83.845 


59.797 


81.594 


1.00 


18.81 


ATOM 


2866 


CB 


ILE 


464 


84.106 


61.298 


81.371 


1.00 


16.10 


ATOM 


2867 


CG2 


ILE 


464 


83.833 


61.663 


79.915 


1.00 


13.53 


ATOM 


2868 


CG1 


ILE 


464 


83.196 


62.129 


82.270 


1.00 


12.34 


ATOM 


2869 


CD1 


ILE 


464 


83.384 


63.605 


82.091 


1.00 


1325 


ATOM 


2870 


c 


ILE 


464 


84.791 


59.007 


80.703 


1.00 


21.38 


ATOM 


2871 


0 


ILE 


464 


84.399 


58.551 


79.622 


1.00 


22.86 


ATOM 


2872 


N 


GLN 


465 


86.024 


58.826 


81.177 


1.00 


20.93 


ATOM 


2873 


CA 


GLN 


465 


87.050 


58.085 


80.443 
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C01 


TYR 


484 


77.504 


65.594 


64.000 


1.00 


10.69 


ATOM 


3020 


CE1 


TYR 


484 


77.044 


66.605 


64.854 


1.00 


11.90 


ATOM 


3021 


CD2 


TYR 


484 


79.670 


65.740 


64.999 


1.00 


13.80 


ATOM 


3022 


CE2 


TYR 


484 


79.228 


66.741 


65.851 


1.00 


10.55 


ATOM 


3023 


cz 


TYR 


484 


77.916 


67.169 


65.772 


1.00 


8.99 


ATOM 


3024 


OH 


TYR 


484 


77.503 


68.179 


66.596 


1.00 


7.99 


ATOM 


3025 


c 


TYR 


484 


78.767 


61.985 


61.923 


1 .00 


19.94 


ATOM 


3026 


O 


TYR 


484 


78.141 


62.282 


60.902 


1.00 


22.03 


ATOM 


3027 


N 


SER 


485 


79.671 


61.012 


61.951 


1.00 


18.19 


ATOM 


3028 


CA 


SER 


485 


79.947 


60.192 


60.775 


1.00 


18.62 


ATOM 


3029 


CB 


SER 


485 


81.329 


59.558 


60.882 


1.00 


21.82 


ATOM 


3030 


OG 


SER 


485 


81.401 


58.715 


62.023 


1.00 


27.56 


ATOM 


3031 


C 


SER 


485 


78.927 


59.074 


60.659 


1.00 


18.30 


ATOM 


3032 


0 


SER 


465 


78.865 


58.388 


59.639 


1.00 


19.04 


ATOM 


3033 


N 


GLY 


486 


78.200 


58.840 


61.747 


1.00 


17.81 


ATOM 


3034 


CA 


GLY 


486 


77.204 


57.789 


61.774 


1.00 


14.51 


ATOM 


3035 


C 


GLY 


486 


77.740 


56.579 


62.510 


1.00 


. 13.19 


ATOM 


3036 


0 


GLY 


486 


76.973 


55.791 


63.042 


1.00 


15.77 


ATOM 


3037 


N 


GLU 


487 


79.061 


56.462 


62.589 


1.00 


11.32 


ATOM 


3038 


CA 


GLU 


487 


79.705 


55.335 


63.251 


1.00 


10.96 


ATOM 


3039 


CB 


GLU 


487 


81.213 


55.561 


63.311 


1.00 


12.35 


ATOM 


3040 


CG 


GLU 


487 


81.980 


54.438 


63.999 


1.00 


1126 


ATOM 


3041 


CD 


GLU 


487 


83.483 


54.632 


63.984 


1.00 


12.67 


ATOM 


3042 


OE1 


GLU 


487 


83.978 


55.618 


63.383 


1.00 


14.49 


ATOM 


3043 


OE2 


GLU 


487 


84.177 


53.785 


64.574 


1.00 


15.10 


ATOM 


3044 


C 


GLU 


487 


79.196 


54.984 


64.650 


1.00 


11.80 


ATOM 


3045 


O 


GLU 


487 


79.117 


53.806 


65.002 


1.00 


10.47 


ATOM 


3046 


N 


LEU 


488 


78.915 


55.999 


65.464 


1.00 


11.14 


ATOM 


3047 


CA 


LEU 


488 


78.433 


55.769 


66.819 


1.00 


9.95 


ATOM 


3048 


CB 


LEU 


488 


78.671 


57.006 


67.691 


1.00 


9.92 


ATOM 


3049 


CG 


LEU 


488 


78.505 


56.890 


69213 


1.00 


10.98 


ATOM 


3050 


CD1 


LEU 


488 


79.352 


55.770 


69.767 


1.00 


13.79 


ATOM 


3051 


CD2 


LEU 


488 


78.912 


58.186 


69.869 


1.00 


10.11 


ATOM 


3052 


c 


LEU 


488 


76.951 


55.448 


66.731 


1.00 


12.30 


ATOM 


3053 


O 


LEU 


488 


76206 


56.132 


66.034 


1.00 


13.80 


ATOM 


3054 


N 


LYS 


489 


76.529 


54.385 


67.407 


1.00 


12.49 


ATOM 


3055 


CA 


LYS 


489 


75.133 


53.983 


67.385 


1.00 


9.72 


ATOM 


3056 


CB 


LYS 


489 


75.013 


52.534 


66.927 


1.00 


7.65 


ATOM 


3057 


CG 


LYS 


489 


75.553 


52.273 


65.542 


1.00 


6.90 


ATOM 


3058 


CD 


LYS 


489 


74.793 


53.048 


64.486 


1.00 


8.74 


ATOM 


3059 


CE 


LYS 


489 


75.343 


52.755 


63.105 


1.00 


8.65 


ATOM 


3060 


NZ 


LYS 


489 


74.236 


52.827 


62.110 


1.00 


21.71 


ATOM 


3061 


C 


LYS 


489 


74.480 


54.143 


68.744 


1.00 


10.66 


ATOM 


3062 


O 


LYS 


489 


75.137 


54.063 


69.777 


1.00 


10.17 


ATOM 


3063 


N 


PHE 


490 


73.169 


54.332 


68.730 


1.00 


11.10 


ATOM 


3064 


CA 


PHE 


490 


72.391 


54.500 


69.941 


1.00 


10.52 


ATOM 


3065 


CB 


PHE 


490 


71.884 


55.947 


70.063 


1.00 


10.19 


ATOM 


3066 


CG 


PHE 


490 


72.968 


56.987 


69.999 


1.00 


11.62 


ATOM 


3067 


CD1 


PHE 


490 


73.510 


57.375 


68.784 


1.00 


10.59 


ATOM 


3068 


CD2 


PHE 


490 


73.450 


57.576 


71.161 


1.00 


14.71 


ATOM 


3069 


CE1 


PHE 


490 


74.513 


58.332 


68.728 


1.00 


10.01 


ATOM 


3070 


CE2 


PHE 


490 


74.456 


58.537 


71.113 


1.00 


11.23 


ATOM 


3071 


CZ 


PHE 


490 


74.987 


58.911 


69.899 


1.00 


8.86 
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FIRURE 1 (CONT 1 



ATOM 


3072 


c 


PHE 


490 


71.186 


53.585 


69.808 


1.00 


12.95 


ATOM 


3073 


0 


PHE 


490 


70.974 


52.955 


68.754 


1.00 


12.71 


ATOM 


3074 


N 


GLU 


491 


70.404 


53.523 


70.883 


1.00 


13.66 


ATOM 


3075 


CA 


GLU 


491 


69.174 


52.742 


70.943 


1.00 


14.24 


ATOM 


3076 


CB 


GLU 


491 


69.480 


51 .260 


71.171 


1.00 


14.20 


ATOM 


3077 


CG 


GLU 


491 


68.245 


50.402 


71.226 


1.00 


11.29 


ATOM 


3078 


CD 


GLU 


491 


68.526 


48.976 


70.870 


1.00 


12.52 


ATOM 


3079 


OE1 


GLU 


491 


68.577 


48.667 


69.662 


1.00 


14.42 


ATOM 


3080 


OE2 


GLU 


491 


68.704 


48.168 


71.796 


1.00 


12.45 


ATOM 


3081 


c 


GLU 


491 


68.252 


53.288 


72.050 


1.00 


15.42 


ATOM 


3082 


0 


GLU 


491 


68.698 


53.544 


73.177 


1.00 


15.37 


ATOM 


3083 


N 


LYS 


492 


66.989 


53.521 


71.704 


1.00 


15.56 


ATOM 


3084 


CA 


LYS 


492 


66.013 


54.038 


72.658 


1.00 


1628 


ATOM 


3085 


CB 


LYS 


492 


64.674 


54.295 


71.970 


1.00 


16.97 


ATOM 


3086 


CG 


LYS 


492 


64.727 


55.368 


70.906 


1.00 


22.04 


ATOM 


3087 


CD 


LYS 


492 


63.471 


55.376 


70.050 


1.00 


30.69 


ATOM 


3088 


CE 


LYS 


492 


62.229 


55.692 


70.876 


1.00 


40.54 


ATOM 


3089 


NZ 


LYS 


492 


60.981 


55.643 


70.060 


1.00 


44.71 


ATOM 


3090 


c 


LYS 


492 


65.797 


53.034 


73.772 


1.00 


16.62 


ATOM 


3091 


0 


LYS 


492 


65.940 


51.834 


73.562 


1.00 


18.55 


ATOM 


3092 


N 


ARG 


493 


65.445 


53.534 


74.950 


1.00 


1723 


ATOM 


3093 


CA 


ARG 


493 


65.184 


52.698 


76.114 


1.00 


15.40 


ATOM 


3094 


CB 


ARG 


493 


66.068 


53.110 


77.292 


1,00 


12.64 


ATOM 


3095 


CG 


ARG 


493 


67.464 


52.564 


77.237 


1.00 


16.13 


ATOM 


3096 


CD 


ARG 


493 


68.060 


52.481 


78.616 


1.00 


14.05 


ATOM 


3097 


NE 


ARG 


493 


68.213 


53.788 


79.232 


1.00 


15.84 


ATOM 


3098 


cz 


ARG 


493 


68.714 


53.978 


80.450 


1.00 


19.92 


ATOM 


3099 


NH1 


ARG 


493 


69.108 


52.940 


81.179 


1.00 


17.89 


ATOM 


3100 


IMH2 


ARG 


493 


68.816 


55.206 


80.947 


1.00 


20.74 


ATOM 


3101 


c 


ARG 


493 


63.741 


52.822 


76.559 


1.00 


16.72 


ATOM 


3102 


0 


ARG 


493 


63.316 


53.691 


76.991 


1.00 


17.93 


ATOM 


3103 


N 


THR 


494 


62.972 


51.747 


76.444 


1.00 


17.78 


ATOM 


3104 


CA 


THR 


494 


61 .593 


51.785 


76.911 


1.00 


18.02 


ATOM 


3105 


CB 


THR 


494 


60.873 


50.472 


76.627 


1.00 


16.97 


ATOM 


3106 


OG1 


THR 


494 


61.699 


49.381 


77.047 


1.00 


19.57 


ATOM 


3107 


CG2 


THR 


494 


60.573 


50.333 


75.155 


1.00 


17.62 


ATOM 


3108 


c 


THR 


494 


61.700 


51.959 


78.425 


1.00 


19 69 


ATOM 


3109 


0 


THR 


494 


62.782 


51.780 


78.998 


1.00 


22.59 


ATOM 


3110 


N 


SER 


495 


60.602 


52.31 1 


79.079 


1.00 


19.02 


ATOM 


3111 


CA 


SER 


495 


60.608 


52.496 


80.523 


1.00 


18.50 


ATOM 


3112 


CB 


SER 


495 


59.226 


52.910 


80.981 


1.00 


24.80 


ATOM 


3113 


OG 


SER 


495 


58.776 


53.997 


80.183 


1.00 


39.46 


ATOM 


3114 


c 


SER 


495 


61.072 


51.239 


81.254 


1.00 


18.35 


ATOM 


3115 


0 


SER 


495 


61.835 


51.326 


82.214 


1.00 


17.67 


ATOM 


3116 


N 


SER 


496 


60.631 


50.071 


80.784 


1.00 


17.30 


ATOM 


3117 


CA 


SER 


496 


61.042 


48.802 


81.378 


1.00 


16.26 


ATOM 


3118 


CB 


SER 


496 


60.331 


47.633 


80.697 


1.00 


15.19 


ATOM 


3119 


OG 


SER 


496 


58.931 


47.811 


80.695 


1.00 


20.72 


ATOM 


3120 


C 


SER 


496 


62.545 


48.665 


81.156 


1.00 


17.45 


ATOM 


3121 


O 


SER 


496 


63.272 


48.164 


82.023 


1.00 


17.49 


ATOM 


3122 


N 


ALA 


497 


62.998 


49.116 


79.987 


1.00 


16.53 


ATOM 


3123 


CA 


ALA 


497 


64.403 


49.069 


79.625 


1.00 


16.21 


ATOM 


3124 


CB 


ALA 


497 


64.582 


49.440 


78.172 


1.00 


15.16 


ATOM 


3125 


C 


ALA 


497 


65.211 


50.000 


80.522 


1.00 


17.84 


ATOM 


3126 


O 


ALA 


497 


66.365 


49.712 


80.842 


1.00 


19.41 


ATOM 


3127 


N 


GLN 


'98 


64.603 


51.109 


80.938 


1.00 


18.51 


ATOM 


3128 


CA 


GIN 


498 


65268 


52.067 


81.829 


1.00 


18.22 


ATOM 


3129 


CB 


GLN 


498 


64.520 


53.391 


81.838 


1.00 


14.72 



U.S. Patent Oct. 3, 2000 Sheet 55 of 118 6,128,582 



ATOM 


3130 


CG 


GLN 


498 


64.614 


54.155 


80.542 


1.00 


16.17 


ATOM 


3131 


CD 


GLN 


498 


63.737 


55.389 


80.552 


1.00 


21.61 


ATOM 


3132 


OE1 


GLN 


498 


63.701 


56.134 


81.530 


1.00 


23.31 


ATOM 


3133 


NE2 


GLN 


498 


63.000 


55.597 


79.471 


1.00 


25.52 


ATOM 


3134 


C 


GLN 


498 


65.319 


51.510 


83.248 


1.00 


19.49 


ATOM 


3135 


O 


GLN 


498 


66.288 


51.728 


83.973 


1.00 


21.42 


ATOM 


3136 


N 


VAL 


499 


64258 


50.802 


83.633 


1.00 


19.64 


ATOM 


3137 


CA 


VAL 


499 


64.137 


50.166 


84.945 


1.00 


20.58 


ATOM 


3138 


CB 


VAL 


499 


62.712 


49.567 


85.124 


1.00 


24.21 


ATOM 


3139 


CG1 


VAL 


499 


62.670 


48.559 


86.284 


1.00 


26.96 


ATOM 


3140 


CG2 


VAL 


499 


61.714 


50.682 


85.364 


1.00 


23.58 


ATOM 


3141 


C 


VAL 


499 


65.166 


49.042 


85.060 


1.00 


20.51 


ATOM 


3142 


O 


VAL 


499 


65.775 


48.828 


86.117 


1.00 


1774 


ATOM 


3143 


N 


GLU 


500 


65.318 


48.310 


83 960 


1.00 


22.30 


ATOM 


3144 


CA 


GLU 


500 


66.255 


47.202 


83.871 


1.00 


2271 


ATOM 


3145 


CB 


GLU 


500 


66.028 


46.436 


82.574 


1.00 


1771 


ATOM 


3146 


CG 


GLU 


500 


67.069 


45.379 


82.317 


1.00 


17.26 


ATOM 


3147 


CD 


GLU 


500 


66.915 


44.749 


80.966 


1.00 


21.30 


ATOM 


3148 


OE1 


GLU 


500 


66.357 


43.633 


80.903 


1.00 


24.96 


ATOM 


3149 


OE2 


GLU 


500 


67.346 


45.365 


79.965 


1.00 


21.01 


ATOM 


3150 


C 


GLU 


500 


67.692 


47.709 


83.913 


1.00 


25.21 


ATOM 


3151 


O 


GLU 


500 


68.579 


47.027 


84.432 


1.00 


27.22 


ATOM 


3152 


N 


GLY 


501 


67.912 


48.879 


83.316 


1.00 


24.95 


ATOM 


3153 


CA 


GLY 


501 


69.230 


49.484 


83.285 


1.00 


23.31 


ATOM 


3154 


C 


GLY 


501 


69723 


49.914 


84.653 


1.00 


23.43 


ATOM 


3155 


O 


GLY 


501 


70.931 


49.967 


84.885 


1.00 


24.54 


ATOM 


3156 


N 


GLY 


502 


68.801 


50268 


85.544 


1.00 


22.98 


ATOM 


3157 


CA 


GLY 


502 


69.185 


50.676 


66.886 


1.00 


21.16 


ATOM 


3158 


C 


GLY 


502 


69.157 


49.489 


87.833 


1.00 


20.14 


ATOM 


3159 


0 


GLY 


502 


68.977 


48.347 


87.404 


1.00 


19.33 


ATOM 


3160 


N 


VAL 


503 


69.330 


49747 


89.123 


1.00 


18.98 


ATOM 


3161 


CA 


VAL 


503 


69.304 


48.679 


90.113 


1.00 


19.85 


ATOM 


3162 


CB 


VAL 


503 


69.848 


49.145 


91.468 


1.00 


15.03 


ATOM 


3163 


CG1 


VAL 


503 


69.691 


48.039 


92.503 


1.00 


15.02 


ATOM 


3164 


CG2 


VAL 


503 


71.291 


49.559 


91.329 


1.00 


12.67 


ATOM 


3165 


C 


VAL 


503 


67.876 


48.185 


90.316 


1.00 


24.02 


ATOM 


3166 


O 


VAL 


503 


66.956 


48.976 


90.545 


1.00 


25.36 


ATOM 


3167 


N 


HIS 


504 


67.697 


46.870 


90.252 


1.00 


26.21 


ATOM 


3168 


CA 


HIS 


504 


66.383 


46.270 


90.443 


1.00 


27.57 


ATOM 


3169 


CB 


HIS 


504 


65.643 


46.117 


89.102 


1.00 


23.86 


ATOM 


3170 


CG 


HIS 


504 


66.377 


45.298 


88.078 


1.00 


21.19 


ATOM 


3171 


CD2 


HIS 


504 


67.136 


45.667 


87.021 


1.00 


19.48 


ATOM 


3172 


ND1 


HIS 


504 


66.340 


43.919 


88.056 


1.00 


1678 


ATOM 


3173 


CE1 


HIS 


504 


67.044 


43.478 


87.029 


1.00 


11.24 


ATOM 


3174 


NE2 


HIS 


504 


67.539 


44.517 


86.387 


1.00 


12.99 


ATOM 


3175 


C 


HIS 


504 


66.492 


44.922 


91.135 


1.00 


29.67 


ATOM 


3176 


O 


HIS 


504 


67.588 


44.401 


91.334 


1.00 


29.30 


ATOM 


3177 


N 


SER 


505 


65.347 


44.407 


91.567 


1.00 


31.87 


ATOM 


3178 


CA 


SER 


505 


65.255 


43.100 


92 201 


1.00 


34.64 


ATOM 


3179 


CB 


SER 


505 


65.572 


42.008 


91.169 


1.00 


36.20 


ATOM 


3180 


OG 


SER 


505 


64.746 


42.151 


90.016 


1.00 


38.33 


ATOM 


3181 


C 


SER 


505 


66.070 


42.882 


93.476 


1.00 


36.15 


ATOM 


3182 


0 


SER 


505 


66.369 


41.735 


93.837 


1.00 


38.12 


ATOM 


3183 


N 


LEU 


506 


66.411 


43.960 


94.172 


1.00 


35.02 


ATOM 


3184 


CA 


LEU 


506 


67.161 


43.825 


95.415 


1.00 


35.93 


ATOM 


3185 


CB 


LEU 


506 


68.354 


44779 


95.454 


1.00 


33.98 


ATOM 


3186 


CG 


LEU 


506 


69.443 


44.537 


94.419 


1.00 


32.60 


ATOM 


3187 


CD1 


LEU 


506 


70.627 


45.416 


94745 


1.00 


31.60 
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ATOM 


31 Oo 


CD2 


1 et 1 
LEU 


506 


69.842 


JO nco 
43.008 


94.416 


4 An 
1 .00 


30.24 


ATOM 


04 00 
3159 


C 


1 EI 1 

LEU 


506 


aa *S A C 

66.245 


A A 441 

44.112 


96.591 


4 AA 
1 .00 


07 A A 

37.40 


ATOM 


04 on 
3190 


O 


LEU 


506 


cc O 4 O 

65.313 


A A A4 4 

44.91 1 


96.478 


4 AA 
1 .00 


OA OC 

39.36 


ATOM 


3191 


N 


HIS 


CA7 

507 


A a 17c 

66.475 


JO JOO 

43.433 


97.707 


4 AA 
1 .00 


07 CA 

37.50 


ATOM 


O 4 DO 

3192 


CA 


HIS 


307 


65.600 


At C/S7 

43.00/ 


AO OOO 

98.888 


4 nn 

1 .00 


oc 

36.26 


ATOM 


0 4 00 
3193 


CB 


HIS 


307 


65.771 


JO CAO 

42.502 


AA OCO 

99.863 


4 nn 

1 .00 


Ac OC 

36.36 


ATOM 


04 O J 

3194 


CG 


HIS 


cn7 

30/ 


CJ OCA 

04.900 


JO coo 
42.099 


4 A4 4rt7 

1 01.10/ 


1 nn 

1 .00 


OO CO 

39.50 


ATOM 


O 4 QC 

3193 


CD2 


HIS 


30/ 


CO 70fi 

03./ ZO 


42.200 


4 A4 ilOO 
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22.68 


ATOM 


3791 


C 


ILE 


1080 


92.587 


70.530 


24.154 


1.00 


26.48 


ATOM 


3792 


O 


ILE 


1080 


92.645 


71.444 


24.979 


1.00 


25.96 


ATOM 


3793 


N 


ALA 


1081 


91.559 


70.369 


23.323 


1.00 


27.21 


ATOM 


3794 


CA 


ALA 


1081 


90.438 


71 .305 


23.285 


1.00 


25.13 


ATOM 


3795 


CB 


ALA 


1081 


89.422 


70.866 


22240 


1.00 


23.36 


ATOM 


3796 


c 


ALA 


1081 


89.778 


71 .410 


24.652 


1.00 


25.14 


ATOM 


3797 


0 


ALA 


1081 


89.335 


72.484 


25.064 


1 fin 


2fi At) 


ATOM 


3798 


N 


MET 


1082 


89.762 


70 295 


25.369 


1 no 

1 .uu 


25 59 


ATOM 


3799 


CA 


MET 


1082 


89.162 


70232 


26.691 


1 nn 

1 .uu 


2fi 98 


ATOM 


3800 


CB 


MET 


1082 


89.051 


68 771 


97 

. I HO 


1 nn 
1 .uu 


97 m 


ATOM 


3801 


CG 


MET 


1082 


87.856 


68.464 


28 fUft 


1 nn 




ATOM 


3802 


SO 


MET 


1082 


86.249 


68.526 


27 203 


1 no 

1 .uu 


9fi 70. 


ATOM 


3803 


CE 


MET 


1082 


85.315 


69.478 


28 353 


1 no 

1 .uu 


93 on 


ATOM 


3804 


c 


MET 


1082 


89.992 


71 .056 


27 675 


1 on 


95 81 


ATOM 


3805 


0 


MET 


1082 


89.442 


71 .851 


28.434 


1 on 

I .uu 


28 89 


ATOM 


3806 


N 


ALA 


1083 


91.314 


70.913 


27 62A 


1 nn 

1 .uu 




ATOM 


3807 


CA 


ALA 


1083 


92.195 


71 .663 


28 51 Q 
AO .019 


1 nn 

I .uu 


93 n7 


ATOM 


3808 


CB 


ALA 


1083 


93.594 


71 .105 


28 A77 


1 nn 


1Q A7 


ATOM 


3809 


c 


ALA 


1083 


92.217 


73.158 


28205 


1 no 

1 .uu 


2 a nn 


ATOM 


3810 


0 


ALA 


1083 


92.330 


73.990 


29.107 


1 nn 

1 .uu 


23 89 


ATOM 


3811 


N 


LEU 


1084 


92.117 


73.508 


26 927 

^U.0&f 


1 nn 

1 .uu 


OA f\A 


ATOM 


3812 


CA 


LEU 


1084 


92.133 


74.913 


26.550 


1 00 
1 .uu 


21 88 
« 1 .00 


ATOM 


3813 


CB 


LEU 


1084 


92.278 


75.092 


2s!o31 


1.00 


20.51 


ATOM 


3814 


CG. 


LEU 


1084 


93.621 


74.803 


24.333 


1.00 


17.98 


ATOM 


3815 


CD1 


LEU 


1084 


93.489 


75.021 


22.834 


1.00 


10.91 


ATOM 


3816 


CD2 


LEU 


1084 


94.728 


75.687 


24.892 


1.00 


16.24 


ATOM 


3817 


C 


LEU 


1084 


90.872 


75.603 


27.038 


1.00 


23.28 


ATOM 


3818 


O 


LEU 


1084 


90.939 


76.749 


27.472 


1.00 


24.38 


ATOM 


3819 


N 


THR 


1085 


89.738 


74.897 


27.009 


1.00 


23.36 


ATOM 


3820 


CA 


THR 


1085 


88.458 


75.477 


27.433 


1.00 


22.95 


ATOM 


3821 


CB 


THR 


1085 


87267 


74.937 


26.604 


1.00 


20.99 


ATOM 


3822 


OG1 


THR 


1085 


87256 


73.508 


26.631 


1.00 


25.05 


ATOM 


3823 


CG2 


THR 


1085 


87.370 


75.410 


25.176 


1.00 


16.76 


ATOM 


3824 


C 


THR 


1085 


88.117 


75.425 


28.921 


1.00 


23.92 


ATOM 


3825 


O 


THR 


1085 


87.077 


75.954 


29.342 


1.00 


25.16 
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ATOM 


3826 


N 


GL Y 


1086 


88.973 


74 791 


29 716 


1.00 


24.85 


ATOM 


3827 


CA 


GLY 


1086 


88.731 


74.748 


31 .150 


1.00 


26.30 


ATOM 


3828 




GLY 


1086 


88.614 


73.400 


31 .835 


1.00 


25.84 


ATOM 


3859 


0 


GLY 


1086 


88.517 


73.336 


33.063 


1.00 


26.47 


ATOM 


3830 


N 


GLY 


1087 


88.570 


72.332 


31 .057 


1.00 


25.34 


ATOM 


3831 


CA 


GLY 


1087 


88.464 


71.013 


31 .641 


1.00 


24.99 


ATOM 


3832 


c 


GLY 


1087 


89.723 


70.212 


31.406 


1.00 


24.03 


ATOM 


3833 


0 


GLY 


1087 


90.823 


70.761 


31.358 


1.00 


23.72 


ATOM 


3834 


N 


ILE 


1088 


89.555 


68.908 


31.244 


1.00 


23.71 


ATOM 


3835 


CA 


ILE 


1088 


90.673 


68.007 


31.006 


1.00 


23.17 


ATOM 


3836 


CB 


ILE 


1088 


91 .360 


67.582 


32.352 


1.00 


20.71 


ATOM 


3837 


CG2 


ILE 


1088 


90.444 


66.669 


33.153 


1.00 


20.78 


ATOM 


3838 


CG1 


ILE 


1088 


92.706 


66.886 


32.090 


1.00 


17.22 


ATOM 


3839 


CD1 


ILE 


1088 


93.545 


66.593 


33.353 


1.00 


5.96 


ATOM 


3840 


c 


ILE 


1088 


90.083 


66.799 


30.283 


1.00 


22.59 


ATOM 


3841 


0 


ILE 


1088 


88.862 


66.605 


30.281 


1.00 


22.13 


ATOM 


3842 


N 


GLY 


1089 


90.939 


66.023 


29.630 


1.00 


22.64 


ATOM 


3843 


CA 


GLY 


1089 


90.476 


64.853 


28.912 


1.00 


2160 


ATOM 


3844 


c 


GLY 


1089 


91 .292 


63.622 


29.250 


1.00 


22.41 


ATOM 


3845 


0 


GLY 


1089 


92.433 


63.728 


29.697 


1.00 


22.07 


ATOM 


3846 


N 


PHE 


1090 


90.702 


62.449 


29.068 


1.00 


22.64 


ATOM 


3847 


CA 


PHE 


1090 


91.403 


61 .215 


29.350 


1.00 


22.39 


ATOM 


3848 


CB 


PHE 


1090 


90.668 


60.425 


30.423 


1.00 


24.55 


ATOM 


3849 


CG 


PHE 


1090 


90.775 


61.026 


31 .782 


1.00 


27.69 


ATOM 


3850 


CD1 


PHE 


1090 


89.903 


62.032 


32.181 


1.00 


28.68 


ATOM 


3851 


CD2 


PHE 


1090 


91 .775 


60.616 


32.658 


1.00 


26.87 


ATOM 


3852 


CE1 


PHE 


1090 


90.034 


62.628 


33.439 


1.00 


29.16 


ATOM 


3853 


CE2 


PHE 


1090 


91.912 


61 .207 


33.917 


1.00 


26.20 


ATOM 
ry 1 wIVI 


3854 


07 


PHF 


1090 

1 UwU 


91 041 


62 214 


34 304 


1.00 


28 03 


ATOM 


3855 


p 

w 


PHF 

rnt 


1090 


91 .568 


60 380 


28.096 


1 00 

1 .WW 


22 82 


ATOM 


3856 


O 


PHF 


1090 


90.579 


59.940 


27.511 


1.00 


23.69 


ATOM 

fy 1 wIVI 


3857 


N 


ILF 


1091 


92.816 


60.191 


27.668 


1.00 


2196 


ATOM 


3858 


CA 


ILE 


1091 


93.114 


59.394 


26.480 


1.00 


20.77 


ATOM 


3859 


CB 


ILE 


1091 


94.633 


59.423 


26.128 


1.00 


19.10 


ATOM 


3860 


CG2 


ILE 


1091 


94.892 


58 635 


24.846 


1.00 


15.49 


ATOM 


3861 


CG1 


ILE 


1091 


95.147 


60.867 


25.999 


1.00 


13.00 


ATOM 


3862 


CD1 


ILE 


1091 


94.662 


61.607 


24.779 


1.00 


9.34 


ATOM 


3863 


c 


ILE 


1091 


92.722 


57.950 


26.795 


1.00 


20.88 


ATOM 


3864 


0 


ILE 


1 091 


92.958 


57.464 


27,907 


1.00 


2115 


ATOM 


3865 


N 


HIS 


1092 


92.101 


57.276 


25.832 


1.00 


2196 


ATOM 


3866 


CA 


HIS 


1092 


91 .686 


55.882 


26.019 


1.00 


23.97 


ATOM 


3867 


CB 


HIS 


1092 


90.613 


55.492 


24.994 


1.00 


23.05 


ATOM 


3868 


CG 


HIS 


1092 


91.114 


55.427 


23.584 


1.00 


18.52 


ATOM 


3869 


CD2 


HIS 


1092 


91.563 


54.381 


22.849 


1.00 


13.17 


ATOM 


3870 


Kim 


HIS 

niw 


1092 


91 196 


56 534. 


22 768 


1 00 


15 63 


ATOM 


3871 


CE1 


HIS 


1092 


91 .672 


56.173 


21 .592 


1.00 


14.27 


ATOM 


3872 


NE2 


HIS 


1092 


91.908 


54.873 


21614 


100 


12^20 


ATOM 


3873 


C 


HIS 


1092 


92.887 


54.946 


25.895 


1.00 


25.60 


ATOM 


3874 


0 


HIS 


1092 


93.957 


55.369 


25.467 


100 


28.13 


ATOM 


3875 


N 


HIS 


1093 


92.708 


53.675 


26.242 


100 


26.03 


ATOM 


3876 


CA 


HIS 


1093 


93.805 


52.715 


26.139 


1.00 


27.95 


ATOM 


3877 


CB 


HIS 


1093 


94.247 


52.205 


27.515 


100 


29.78 


ATOM 


3878 


CG 


HIS 


1093 


93.231 


51.358 


28.218 


100 


33.05 


ATOM 


3879 


CD2 


HIS 


1093 


93.243 


50.043 


28.548 


100 


34.27 


ATOM 


3880 


ND1 


HIS 


1093 


92.056 


51.867 


28.728 


1.00 


33.28 


ATOM 


3881 


CE1 


HIS 


1093 


91.388 


50.906 


29.338 


100 


32.87 


ATOM 


3882 


NE2 


HIS 


1093 


92.088 


49.790 


29.245 


100 


34.75 


ATOM 


3883 


C 


-HIS 


1093 


93.518 


51.557 


25.193 


100 


28.37 
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ATOM 


3884 


O 


HIS 


1093 


94.052 


50.467 


25.351 


1.00 


26.48 


ATOM 


3885 


N 


ASN 


1094 


92.596 


51.785 


24.265 


1.00 


30.84 


ATOM 


3886 


CA 


ASN 


1094 


92.241 


50.807 


23.237 


1.00 


32.45 


ATOM 


3887 


CB 


ASN 


1094 


90.769 


50.963 


22.842 


1.00 


35.56 


ATOM 


3888 


CG 


ASN 


1094 


90.371 


50.081 


21.671 


1.00 


39.33 


ATOM 


3889 


OD1 


ASN 


1094 


89.850 


50.568 


20.668 


1.00 


43.29 
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ND2 


ASN 


1094 


90.594 


48.780 
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38.01 
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93.158 


51.228 


22.090 
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ATOM 


3892 
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92.722 
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34.48 


ATOM 
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CYS 


1095 


94.451 


51.061 


22.345 


1.00 


33.96 


ATOM 


3894 


CA 


CYS 


1095 


95.517 


51.431 


21.427 


1.00 


32.91 


ATOM 


3895 


CB 


CYS 


1095 


95.534 


52.950 


21.271 


1.00 


31.80 


ATOM 


3896 


SG 


CYS 


1095 


95.537 


53.866 


22.840 


1.00 


33.34 


ATOM 


3897 


C 


CYS 


1095 


96.829 


50.961 


22.057 


1.00 


33.35 


ATOM 


3698 


O 


CYS 


1095 


96.876 


50.692 


23.257 


1.00 


34.13 


ATOM 


3899 


N 


THR 


1096 


97.889 


50.860 


21.257 


1.00 


32.75 


ATOM 


3900 


CA 


THR 


1096 


99.185 


50.411 


21.762 


1.00 


30.51 


ATOM 


3901 


CB 


THR 


1096 


100.229 


50.384 


20.647 


1.00 


31.43 


ATOM 


3902 


OG1 


THR 


1096 


100.530 


51.722 


20.243 


1.00 


34.77 


ATOM 


3903 


CG2 


THR 


1096 


99.706 


49.629 


19.445 


1.00 


34.07 


ATOM 


3904 


C 


THR 


1096 


99.659 


51.379 


22.835 


1.00 


28.94 


ATOM 


3905 


O 


THR 


1096 


99.314 


52.558 


22.793 


1.00 


30.80 


ATOM 


3906 


N 


PRO 


1097 


100.461 


50.902 


23.807 


1.00 


28.40 


ATOM 


3907 


CD 


PRO 


1097 


100.925 


49.519 


24.021 


1.00 


28.11 


ATOM 


3908 


CA 


PRO 


1097 


100.958 


51.781 


24.869 


1.00 


27.84 


ATOM 


3909 


CB 


PRO 


1097 


101.916 


50.878 


25.632 


1.00 


26.37 


ATOM 


3910 


CG 


PRO 


1097 


101.293 


49.531 


25.481 


1.00 


25.06 


ATOM 


3911 


C 


PRO 


1097 


101.689 


52.956 


24.258 


1.00 


29.88 


ATOM 


3912 


O 


PRO 


1097 


101.583 


54.084 


24.739 


1.00 


30.91 


ATOM 


3913 


N 


GLU 


1098 


102.364 


52.683 


23.156 


1.00 


32.60 


ATOM 


3914 


CA 


GLU 


1098 


103.153 


53.686 


22.420 


1.00 


35.02 


ATOM 


3915 


CB 


GLU 


1098 


103.974 


53.017 


21.310 


1.00 


37.79 


ATOM 


3916 


CG 


GLU 


1098 


105.119 


52.122 


21.796 


1.00 


44.17 


ATOM 


3917 


CD 


GLU 


1098 


104.669 


50.740 


22.271 


1.00 


48.86 


ATOM 
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OE1 


GLU 


1098 


103.779 


50.132 


21.628 


1.00 


49.58 


ATOM 


3919 


OE2 


GLU 


1098 


105.229 


50.256 


23.281 


1.00 


49.09 


ATOM 


3920 


C 


GLU 


1098 


102.269 


54.787 


21.814 


1.00 


35.22 


ATOM 


3921 


O 


GLU 


1098 


102.590 


55.975 


21.907 


1.00 


35.11 


ATOM 


3922 


N 


PHE 


1099 


101.170 


54.378 


21.182 


1.00 


34.71 


ATOM 


3923 


CA 


PHE 


1099 


100.217 


55.295 


20.550 


1.00 


31.99 


ATOM 


3924 


CB 


PHE 


1099 


99.114 


54.487 


19.854 


1.00 


30.86 


ATOM 


3925 


CG 


PHE 


1099 


97.961 


55.316 


19.356 


1.00 


30.84 


ATOM 


3926 


CD1 


PHE 


1099 


97.896 


55.708 


18.027 


1.00 


30.84 


ATOM 


3927 


CD2 


PHE 


1099 


96.906 


55.654 


20.203 


1.00 


30.22 


ATOM 


3928 


CE1 


PHE 


1099 


96.795 


56.418 


17.543 


1.00 


32.30 


ATOM 


3929 


CE2 


PHE 


1099 


95.807 


56.360 


19.730 


1.00 


29.93 


ATOM 


3930 


cz 


PHE 


1099 


95.750 


56.742 


18.395 


1.00 


30.84 


ATOM 


3931 


c 


PHE 


1099 


99.591 


56.202 


21.591 


1.00 


30.63 


ATOM 


3932 


0 


PHE 


1099 


99.466 


57.412 


21.385 


1.00 


29.46 


ATOM 


3933 


N 


GLN 


1100 


99.169 


55.592 


22.694 


1.00 


31.39 


ATOM 


3934 


CA 


GLN 


1100 


98.535 


56.312 


23.782 


1.00 


33.54 


ATOM 


3935 


CB 


GLN 


1100 


98.087 


55.341 


24.873 


1.00 


33.46 


ATOM 


3936 


CG 


GLN 


1100 


97.206 


56.000 


25.918 


1.00 


33.43 


ATOM 


3937 


CD 


GLN 


1100 


96.860 


55.082 


27.061 


1.00 


31.11 


ATOM 


3938 


OE1 


GLN 


1100 


97.552 


54.111 


27.321 


1.00 


30.24 


ATOM 


3939 


NE2 


GLN 


1100 


95.784 


55.397 


27.765 


1.00 


34.07 


ATOM 


3940 


C 


GLN 


1100 


99.497 


57.342 


24.354 


1.00 


35.00 


ATOM 


3941 


O 


GLN 


1100 


99.145 


58.518 


24.499 


1.00 


35.07 
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ATOM 


3942 


N 


ALA 


1101 


100.714 


56.895 


24.665 


1.00 


35.47 


ATOM 


3943 


CA 


ALA 


1101 


101.752 


57.772 


25.206 


1.00 


34.10 


ATOM 


3944 


CB 


ALA 


1101 


103.010 


56.973 


25.524 


1.00 


34.60 


ATOM 


3945 


C 


ALA 


1101 


102.062 


58.868 


24.192 


1.00 


33.13 


ATOM 


3946 


0 


ALA 


1101 


102.335 


60.008 


24.564 


1.00 


33.43 


ATOM 


3947 


N 


ASN 


1102 


102.004 


58.515 


22.911 


1.00 


31.74 


ATOM 


3948 


CA 


ASN 


1102 


102.251 


59.464 


21.831 


1.00 


31.93 


ATOM 


3949 


CB 


ASN 


1102 


102.220 


58.754 


20.478 


1.00 


35.75 


ATOM 


3950 


CG 


ASN 


1102 


102.222 


59.722 


19.314 


1.00 


38.97 


ATOM 


3951 


OD1 


ASN 


1102 


103.115 


60.562 


19.188 


1.00 


35.68 


ATOM 


3952 


ND2 


ASN 


1102 


101 .207 


59.617 


18.460 


1:00 


44.14 


ATOM 


3953 


C 


ASN 


1102 


101,174 


60.535 


21.878 


1.00 


30.58 


ATOM 


3954 


0 


ASN 


1102 


101 .465 


61.734 


21.820 


1.00 


28.72 


ATOM 


3955 


N 


GLU 


1103 


99.926 


60.092 


21.994 


1.00 


30.88 


ATOM 


3956 


CA 


GLU 


1103 


98.797 


61.008 


22.081 


1.00 


31.29 


ATOM 


3957 


CB 


GLU 


1103 


97.496 


60.236 


22.305 


1.00 


29.94 


ATOM 


3958 


CG 


GLU 


1103 


97.107 


59.345 


21.143 


1.00 


26.07 


ATOM 


3959 


CD 


GLU 


1103 


97.147 


60.077 


19.817 


1.00 


26.39 


ATOM 


3960 


OE1 


GLU 


1103 


96.367 


61.041 


19.642 


1.00 


23.03 


ATOM 


3961 


OE2 


GLU 


1103 


97.972 


59.695 


18.957 


1.00 


27.36 


ATOM 


3962 


C 


GLU 


1103 


99.033 


61.971 


23.236 


1.00 


31.53 


ATOM 


3963 


0 


GLU 


1103 


98.880 


63.183 


23.077 


1.00 


32.08 


ATOM 


3964 


N 


VAL 


1104 


99.448 


61.421 


24.378 


1.00 


32.16 


ATOM 


3965 


CA 


VAL 


1104 


99.731 


62201 


25.585 


1.00 


33.27 


ATOM 


3966 


CB 


VAL 


1104 


100.191 


61.286 


26.744 


1.00 


30.58 


ATOM 


3967 


CG1 


VAL 


1104 


100.569 


62.110 


27.962 


1.00 


28.79 


ATOM 


3968 


CG2 


VAL 


1104 


99.093 


60.304 


27.096 


1.00 


32.06 


ATOM 


3969 


C 


VAL 


1104 


100.823 


63.225 


25.306 


1.00 


34.57 


ATOM 


3970 


O 


VAL 


1104 


100.695 


64.404 


25.649 


1.00 


34.06 


ATOM 


3971 


N 


ARG 


1105 


101.876 


62.762 


24.642 


1.00 


36.12 


ATOM 


3972 


CA 


ARG 


1105 


103.020 


63.591 


24291 


1.00 


37.17 


ATOM 


3973 


CB 


ARG 


1105 


103.981 


62.780 


23.422 


1.00 


41.18 


ATOM 


3974 


CG 


ARG 


1105 


105.100 


63.589 


22.822 


1.00 


48.61 


ATOM 


3975 


CD 


ARG 


1105 


105.767 


62.842 


21.689 


1.00 


54.64 


ATOM 


3976 


NE 


ARG 


1105 


106.570 


63.746 


20.872 


1.00 


59.97 


ATOM 


3977 


cz 


ARG 


1105 


106.096 


64.448 


19.845 


1.00 


63.88 


ATOM 


3978 


NH1 


ARG 


1105 


104.816 


64.349 


19.494 


1.00 


6325 


ATOM 


3979 


NH2 


ARG 


1105 


106.899 


65.269 


19.180 


1.00 


67.43 


ATOM 


3980 


C 


ARG 


1105 


102.572 


64.848 


23.552 


1.00 


35.76 


ATOM 


3981 


O 


ARG 


1105 


102.880 


65.968 


23.966 


1.00 


34.77 


ATOM 


3982 


N 


LYS 


1106 


101.805 


64.649 


22.485 


1.00 


34.78 


ATOM 


3983 


CA 


LYS 


1106 


101.301 


65.747 


21.669 


1.00 


34.00 


ATOM 


3984 


CB 


LYS 


1106 


100.467 


65.198 


20.514 


1.00 


32.67 


ATOM 


3985 


CG 


LYS 


1106 


101.212 


64.189 


19.670 


1.00 


31.83 


ATOM 


3986 


CD 


LYS 


1106 


100.416 


63.780 


18.457 


1.00 


34.20 


ATOM 


3987 


CE 


LYS 


1106 


99.090 


63.176 


18.846 


1.00 


39.46 


ATOM 


3988 


NZ 


LYS 


1106 


98.374 


62.649 


17.655 


1.00 


43.75 


ATOM 


3989 


C 


LYS 


1106 


100.485 


66.760 


22.465 


1.00 


34.26 


ATOM 


3990 


O 


LYS 


1106 


100.459 


67.946 


22.128 


1.00 


35.05 


ATOM 


3991 


N 


VAL 


1107 


99.808 


66.293 


23.510 


1.00 


33.42 


ATOM 


3992 


CA 


VAL 


1107 


99.002 


67.178 


24.338 


1.00 


33.04 


ATOM 


3993 


CB 


VAL 


1107 


97.977 


66.394 


25.195 


1.00 


29.85 


ATOM 


3994 


CG1 


VAL 


1107 


97.189 


67.340 


26.089 


1.00 


24.12 


ATOM 


3995 


CG2 


VAL 


1107 


97.031 


65.624 


24.302 


1.00 


30.73 


ATOM 


3996 


C 


VAL 


1107 


99.920 


67.967 


25258 


1.00 


3529 


ATOM 


3997 


O 


VAL 


1107 


99.868 


69.196 


25.300 


1.00 


36.49 


ATOM 


3998 


N 


LYS 


1108 


100.793 


67258 


25.959 


1.00 


36.76 


ATOM 


3999 


CA 


LYS 


1108 


101.710 


67.892 


26.888 


1.00 


38.65 
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ATOM 


4000 


CB 


LYS 


1108 


102.483 


66.838 


27.673 


1.00 


37.67 


ATOM 


4001 


CG 


LY5 


1108 


101.612 


66.008 


28.598 


1.00 


36.98 


ATOM 


4002 


CD 


LYS 


1108 


100.862 


66.881 


29.597 


1.00 


36.47 


ATOM 


4003 


CE 


LYS 


1108 


101.809 


67.684 


30.471 


1.00 


36.82 


ATOM 


4004 


NZ 


LYS 


1108 


101.090 


68.507 


31.484 


1.00 


3827 


ATOM 


4005 


C 


LYS 


1108 


102.663 


68.859 


26208 


1.00 


41.58 


ATOM 


4006 


O 


LYS 


1108 


103.097 


69.835 


26.821 


1.00 


41.70 


ATOM 


4007 


N 


LYS 


1109 


102.970 


68.598 


24.939 


1.00 


4426 


ATOM 


4008 


CA 


LYS 


1109 


103.866 


69.457 


24.172 


1.00 


46.63 


ATOM 


4009 


CB 


LYS 


1109 


104.735 


68.625 


23.227 


1.00 


48.92 


ATOM 


4010 


CG 


LYS 


1109 


105.765 


67.752 


23.925 


1.00 


55.10 


ATOM 


4011 


CD 


LYS 


1109 


106.649 


67.038 


22.917 


1.00 


57.86 


ATOM 


4012 


CE 


LYS 


1109 


107.698 


66.190 


23.607 


1.00 


60.67 


ATOM 


4013 


NZ 


LYS 


1109 


108.539 


65.453 


22.624 


1.00 


6420 


ATOM 


4014 


C 


LYS 


1109 


103.116 


70.503 


23.361 


1.00 


48.09 


ATOM 


4015 


O 


LYS 


1109 


103.704 


71.143 


22.494 


1.00 


50.31 


ATOM 


4016 


N 


TYR 


1110 


101.823 


70.671 


23.622 


1.00 


49.80 


ATOM 


4017 


CA 


TYR 


1110 


101.032 


71.647 


22.883 


1.00 


50.56 


ATOM 


4018 


CB 


TYR 


1110 


99.526 


71.410 


23.054 


1.00 


49.06 


ATOM 


4019 


CG 


TYR 


1110 


98.671 


72.376 


22240 


1.00 


45.63 


ATOM 


4020 


CD1 


TYR 


1110 


98.377 


72.117 


20.902 


1.00 


42.22 


ATOM 


4021 


CE1 


TYR 


1110 


97.615 


73.001 


20.145 


1.00 


39.41 


ATOM 


4022 


CD2 


TYR 


1110 


98.172 


73.556 


22.805 


1.00 


4144 


ATOM 


4023 


CE2 


TYR 


1110 


97.410 


74.449 


22.053 


1.00 


38.41 


ATOM 


4024 


CZ 


TYR 


1110 


97.135 


74.162 


20.723 


1.00 


39.73 


ATOM 


4025 


OH 


TYR 


1110 


96.377 


75.028 


19.969 


1.00 


42.38 


ATOM 


4026 


C 


TYR 


1110 


101.338 


73.080 


23262 


1.00 


52.16 


ATOM 


4027 


O 


TYR 


1110 


101.405 


73.433 


24.436 


1.00 


50.66 


ATOM 


4028 


N 


GLU 


1111 


101.470 


73.909 


22238 


1.00 


56.35 


ATOM 


4029 


CA 


GLU 


1111 


101.726 


75.326 


22.407 


1.00 


62.85 


ATOM 


4030 


CB 


GLU 


1111 


103.170 


75.580 


22.846 


1.00 


68.99 


ATOM 


4031 


CG 


GLU 


1111 


103.473 


77.039 


23.221 


1.00 


78.92 


ATOM 


4032 


CD 


GLU 


1111 


102.841 


77.479 


24.544 


1.00 


86.72 


ATOM 


4033 


OE1 


GLU 


1111 


103.602 


77.833 


25.476 


1.00 


88.71 


ATOM 


4034 


OE2 


GLU 


1111 


101.591 


77.492 


24.650 


1.00 


89.94 


ATOM 


4035 


C 


GLU 


1111 


101.456 


75.977 


21.063 


1.00 


6472 


ATOM 


4036 


O 


GLU 


1111 


102.047 


75.595 


20.049 


1.00 


64.03 


ATOM 


4037 


N 


GLN 


1112 


100.489 


76.890 


21.049 


1.00 


67.72 


ATOM 


4038 


CA 


GLN 


1112 


100.103 


77.616 


19.842 


1.00 


71.20 


ATOM 


4039 


CB 


GLN 


1112 


99.391 


76.686 


18.850 


1.00 


74.46 


ATOM 


4040 


CG 


GLN 


1112 


99.112 


77.314 


17.482 


1.00 


77.35 


ATOM 


4041 


CD 


GLN 


1112 


98.260 


76.426 


16.589 


1.00 


78.90 


ATOM 


4042 


OE1 


GLN 


1112 


97.039 


76.566 


16.542 


1.00 


79.16 


ATOM 


4043 


NE2 


GLN 


1112 


98.901 


75.505 


15.876 


1.00 


79.35 


ATOM 


4044 


C 


GLN 


1112 


99.168 


78.752 


20.240 


1.00 


71.94 


ATOM 


4045 


O 


GLN 


1112 


98.417 


78.542 


21217 


1.00 


72.65 


ATOM 


4046 


CB 


TYR 


1233 


92.594 


79.434 


26.175 


1.00 


39.31 


ATOM 


4047 


CG 


TYR 


1233 


92.140 


78.944 


24.817 


1.00 


39.59 


ATOM 


4048 


CD1 


TYR 


1233 


90.810 


78.606 


24.585 


1.00 


39.63 


ATOM 


4049 


CE1 


TYR 


1233 


90.390 


78.142 


23.339 


1.00 


42.81 


ATOM 


4050 


CD2 


TYR 


1233 


93.045 


78.808 


23.766 


1.00 


42.38 


ATOM 


4051 


CE2 


TYR 


1233 


92.637 


78.345 


22.511 


1.00 


42.93 


ATOM 


4052 


CZ 


TYR 


1233 


91.306 


78.015 


22.306 


1.00 


42.57 


ATOM 


4053 


OH 


TYR 


1233 


90.884 


77.574 


21 .072 


1.00 


4124 


ATOM 


4054 


C 


TYR 


1233 


92.326 


81.012 


28.108 


1.00 


34.30 


ATOM 


4055 


O 


TYR 


1233 


93.223 


80.365 


28.647 


1.00 


35.38 


ATOM 


4056 


N 


TYR 


1233 


92.175 


81.859 


25.767 


. 1.00 


37.90 


ATOM 


4057 


CA 


TYR 


1233 


91.886 


80.707 


26.674 


1.00 


36.86 
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ATOM 


4058 


N 


PRO 


1234 


91.675 


81 .987 


28 757 


1.00 


31 05 


ATOM 


4059 


CD 


PRO 


1234 


90.523 


82 770 


28 981 


1.00 


31 27 


ATOM 


4060 


CA 


PRO 


1234 


92.027 


82.350 


30 173 


1.00 


28 70 

Aw. f U 


ATOM 


4061 


CB 


PRO 


1234 


91.180 


83.594 


30.376 


1.00 


29.55 


ATOM 


4062 


CG 


PRO 


1234 


89.951 


83.318 


29.567 


1.00 


31.87 


ATOM 


4063 


c 


PRO 


1234 


91.729 


81 ,267 


31 164 


1.00 


27 05 


ATOM 


4064 


0 


PRO 


1234 


92.097 


81 .409 


32.327 


1.00 


24 79 


ATOM 


4065 


N 


LEU 


1235 


91.013 


80.224 


30.740 


1.00 


28 44 


ATOM 


4066 


CA 


LEU 


1235 


90.639 


79.101 


31 .607 


1.00 


27 99 


ATOM 


4067 


CB 


LEU 


1235 


89.174 


78.715 


31 .406 


1.00 


27 25 


ATOM 


4068 


CG 


LEU 


1235 


88.100 


79.751 


31 .680 


1.00 


25 62 


ATOM 


4069 


CD1 


LEU 


1235 


86.739 


79.084 


31.530 


1.00 


24 42 


ATOM 


4070 


CD2 


LEU 


1235 


88.292 


80.323 


33.078 


1.00 


26.15 


ATOM 


4071 


c 


LEU 


1235 


91.466 


77.876 


31299 


1.00 


28.14 


ATOM 


4072 


0 


LEU 


1235 


91.308 


76.835 


31 .944 


1.00 


25.67 


ATOM 


4073 


N 


ALA 


1236 


92279 


77.979 


30253 


1.00 


29 94 


ATOM 


4074 


CA 


ALA 


1236 


93.130 


76.884 


29.843 


1.00 


31 57 


ATOM 


4075 


CB 


ALA 


1236 


94.179 


77.373 


28 891 


1 00 


32 74 


ATOM 


4076 


c 


ALA 


1236 


93.765 


76.314 


31 094 

W 1 .wot 


1 00 
1 .uu 


33 80 


ATOM 


4077 


o 


ALA 


1236 


94.304 


77.050 


31 926 

1 .04bU 


1 00 
1 .uu 


34 9Q 


ATOM 


4078 


N 


SER 


1237 


93,574 


75.020 


31 988 


1 00 
1 .uu 


35 41 


ATOM 


4079 


CA 


SER 


1237 


94.118 


74 752 


39 445 


1 00 


70 OO 


ATOM 


4080 


CB 


SER 


1237 


93.041 


73 452 


33 068 


1 00 
1 .uu 


42 92 


ATOM 


4081 


OG 


SER 


1237 


91.989 


74 237 


33 636 


1 00 
1 .uu 


47 86 
40.00 


ATOM 


4082 


c 


SER 


1237 


95.401 


73.599 


32 085 


1 00 
1 .uu 


39 38 


ATOM 


4083 


0 


SER 


1237 


95.403 


72.668 


31.270 


1 00 
1 .uu 


3Q 77 


ATOM 


4084 


N 


LYS 


1238 


96.507 


74.064 


32.656 


1.00 


39 71 


ATOM 


4085 


CA 


LYS 


1238 


97.613 


73.474 


32 413 


1.00 


41 61 

"T 1 .U 1 


ATOM 


4086 


CB 


LYS 


1238 


98.587 


74.304 


31.382 


1.00 


43 64 


ATOM 


4087 


CG 


LYS 


1238 


98.336 


75.804 


31 401 


1 00 

1 .uu 


46 67 


ATOM 


4088 


CD 


LYS 


1238 


98 532 


76 385 


29 993 

&9.330 


1 00 
1 .uu 


4Q 47 


ATOM 


4089 


CE 


LYS 


1238 


98.469 


77.915 


29 954 


1 00 
1 .uu 


59 17 


ATOM 


4090 


NZ 


LYS 


1238 


97.166 


78 480 


30 418 


1 00 
1 .uu 


57 07 


ATOM 


4091 


c 


LYS 


1238 


98.611 


73 306 


33 697 


1 00 
I .uu 


41 85 
4 I .03 


ATOM 


4092 


o 


LYS 




98 21 S 


73 815 


74 745 
04. f 43 


1 oo 

1 ,uu 


AO 77 


ATOM 


4093 


N 


ASP 


1239 


99 695 


72 538 


73 697 


1 00 

I .uu 


49 09 


ATOM 

n i wivi 


4094 


CA 

wn 


ASP 
nor 


1970 


100 541 


79 980 


74 7ftft 


1 .uu 


40.23 


ATOM 


4095 


CB 


ASP 
nor 


1979 


101 977 


70 050 


7A A77 
04.00/ 


4 nn 

1 .uu 


41.Q3 


ATOM 


4096 


CG 


ASP 
nor 


197Q 

I «£09 


1 09 959 


7(1 033 


73 47fi 

00>.4f U 


4 nn 

1 .uu 


A 4 CI 

41 .oo 


ATOM 


4097 


001 

vU 1 


ASP 
nor 


1970 


109 974 
1 U£.*w 4 


71 009 


79 COA 
0*£.094 


4 nn 

i .UU 


43. \c 


ATOM 


4098 


OD2 


ASP 
nor 


197Q 


1 03 007 
lUO.UUr 


fiO 046 


77 70ft 


4 nn 

1 .UU 


A 4 ce 
41 .DO 


ATOM 


4099 


r 

w 


ASP 
nor 


193Q 
l£OS 


101 534 


77 416 


09.UO3 


i nn 

1 .UU 


AC ft"7 
43. Of 


ATOM 


4100 


o 


ASP 
nor 


1939 


101 579 


74 430 


74 7A1 
04.0O 1 


4 nn 

1 .uu 


Aft 70 


ATOM 


4101 


N 


ALA 

nun 


1240 


1 09 364 


73 196 
iWii go 


76 104 
OO. 1U4 


4 nn 

1 .uu 


Ad 7ft 
40./ O 


ATOM 


4102 


CA 


ALA 


1240 


1 03 370 


74 162 


36 548 
Ow.w*rO 


1 00 
I .uu 


AC 7n 
40.0U 


ATOM 


4103 


CB 


ALA 


1240 


104 903 


73 562 


37 676 


1 00 

1 .uu 


46 81 

40.01 


ATOM 


4104 


c 


ALA 


1240 


104282 


74.683 


35.439 


1.00 


45.64 


ATOM 


4105 


O 


ALA 


1240 


104.675 


75.851 


35.446 


1.00 


46.51 


ATOM 


4106 


N 


LYS 


1241 


104.628 


73.816 


34.495 


1.00 


43.50 


ATOM 


4107 


CA 


LYS 


1241 


105.486 


74216 


33.391 


1.00 


41.50 


ATOM 


4108 


CB 


LYS 


1241 


106.327 


73.028 


32.927 


1.00 


42.33 


ATOM 


4109 


CG 


LYS 


1241 


107.198 


72.458 


34.040 


1.00 


45.75 


ATOM 


4110 


CD 


LYS 


1241 


108.136 


71.364 


33.549 


1.00 


52.02 


ATOM 


4111 


CE 


LYS 


1241 


107.394 


70.096 


33.147 


1.00 


56.80 


ATOM 


4112 


NZ 


LYS 


1241 


108.330 


69.053 


32.625 


1.00 


59.79 


ATOM 


4113 


C 


LYS 


1241 


104.668 


74.808 


32.246 


1.00 


40.64 


ATOM 


4114 


O 


LYS 


1241 


105.119 


74.850 


31.102 


1.00 


39.48 


ATOM 


4115 


N 


LYS 


1242 


103.451 


75244 


32.575 


1.00 


40.74 
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ATOM 


4116 


CA 


LYS 


1242 


102.525 


75.863 


31.635 


1.00 


40.98 


ATOM 


4117 


CB 


LYS 


1242 


103.130 


77.162 


31.102 


1.00 


46.48 


ATOM 


4118 


CG 


LYS 


1242 


103.655 


78.106 


32.184 


1.00 


54.66 


ATOM 


4119 


CD 


LYS 


1242 


104.504 


79227 


31.567 


1.00 


63.33 


ATOM 


4120 


CE 


LYS 


1242 


105.116 


80.153 


32.623 


1.00 


68.01 


ATOM 


4121 


NZ 


LYS 


1242 


106.121 


79.459 


33.488 


1.00 


71.11 


ATOM 


4122 


C 


LYS 


1242 


102.068 


74.977 


30.471 


1.00 


40.38 


ATOM 


4123 


O 


LYS 


1242 


101.545 


75.471 


29.472 


1.00 


40.63 


ATOM 


4124 


N 


GLN 


1243 


102.281 


73.672 


30.582 


1.00 


38.45 


ATOM 


4125 


CA 


GLN 


1243 


101.863 


72.749 


29.531 


1.00 


37.94 


ATOM 


4126 


CB 


GLN 


1243 


102.905 


71.640 


29.338 


1.00 


42.14 


ATOM 


4127 


CG 


GLN 


1243 


104.293 


72.126 


28.894 


1.00 


50.87 


ATOM 


4128 


CD 


GLN 


1243 


104.296 


72.805 


27.516 


1.00 


58.97 


ATOM 


4129 


OE1 


GLN 


1243 


104.790 


72.248 


26.533 


1.00 


61.73 


ATOM 


4130 


NE2 


GLN 


1243 


103.777 


74.026 


27.454 


1.00 


61.92 


ATOM 


4131 


C 


GLN 


1243 


100.502 


72.162 


29.907 


1.00 


35.65 


ATOM 


4132 


O 


GLN 


1243 


100.286 


71,781 


31.059 


1.00 


34.91 


ATOM 


4133 


N 


LEU 


1244 


99.577 


72.130 


28.949 


1.00 


3329 


ATOM 


4134 


CA 


LEU 


1244 


98.221 


71.614 


29.176 


1.00 


29.46 


ATOM 


4135 


CB 


LEU 


1244 


97.495 


71.389 


27.848 


1.00 


27.97 


ATOM 


4136 


CG 


LEU 


1244 


97.232 


72.570 


26.922 


1.00 


25.53 


ATOM 


4137 


CD1 


LEU 


1244 


96.497 


72.069 


25.701 


1.00 


23.64 


ATOM 


4138 


CD2 


LEU 


1244 


96.426 


73.639 
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1 00 


33.15 
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1.00 
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23.855 


1.00 


39.13 


24.978 


1.00 


41.06 


26.158 


1.00 


43.13 


22.591 


1 00 


39.96 


22268 


1.00 


4224 


21.858 


1.00 


38.97 


20.629 


1.00 


37.89 
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51 .428 
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36.69 
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51.836 


70.819 
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5983 
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50.062 


70.054 


14.668 
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39.80 
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5984 
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50.093 


69.501 
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4220 
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5985 


NE2 
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51.160 
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39.42 
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34.33 
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51.00 


ATOM 
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CA 


GLU 


1510 


62.709 


73.723 


17.213 


1.00 


53.89 


ATOM 


6008 


CB 


GLU 


1510 


63.194 


74.861 


16298 


1.00 


57.15 


ATOM 


6009 


CG 


GLU 


1510 


62.659 


74.847 


14.666 
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63.18 


ATOM 


6010 
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1510 


61.265 


75.448 
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65.36 
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1.00 


77.65 


ATOM 
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NE 
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1512 


69.670 


78.931 


17.012 


1 00 


78.89 
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ATOM 


6102 


OH2 


TIP3 


603 


63.529 


79.256 


47.792 


1.00 


13.93 


ATOM 


6103 


OH2 


TIP3 


604 


91.351 


74.319 


96.225 


1.00 


20.69 


ATOM 


6104 


OH2 


TIP3 


605 


72.344 


46.035 


101.631 


1.00 


17.67 


ATOM 


6105 


OH2 


TIP3 


606 


85.033 


54.784 


29.616 


1.00 


20.16 


ATOM 


6106 


OH2 


TIP3 


607 


96.774 


41.059 


42.265 


1.00 


21.27 


ATOM 


6107 


OH2 


TIP3 


608 


64.807 


62.160 


83.369 


1.00 


22.21 


ATOM 


6108 


OH2 


TIP3 


609 


74.275 


63.885 


63.004 


1.00 


27.93 


ATOM 


6109 
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610 


87.085 
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66.176 


88.226 


1.00 


23.25 


ATOM 


6112 


OH2 


TIP3 


613 


66.928 


74.617 


83.416 


1.00 


21.39 


ATOM 


6113 


OH2 


TIP3 


614 


71.384 


87.659 


97.919 


1.00 


52.73 


ATOM 


6114 


OH2 


TIP3 


615 


70.964 


58.275 


81.606 


1.00 


37.09 


ATOM 


6115 


OH2 


TIP3 


616 


66.840 


52.566 


68.535 


1.00 


30.80 


ATOM 


6116 


OH2 


TIP3 


617 


72.339 


79.150 


86.746 


1.00 


26.56 


ATOM 


6117 


OH2 


TIP3 


618 


77.701 


57.856 


53.021 


1.00 


59.36 


ATOM 


6118 


OH2 


TIP3 


619 


88.760 


76.344 


71 423 


1.00 


25.83 


ATOM 


6119 


OH2 


TIP3 


620 


85.731 


78.904 


27.766 


1.00 


53.37 


ATOM 


6120 


OH2 


TIP3 


621 


92.864 


86.761 


83.337 


1.00 


50.40 


ATOM 


6121 


OH2 


TIP3 


622 


52.798 


60.668 


36.659 


1.00 


44.29 


ATOM 


6122 


OH2 


TIP3 


623 


90.156 


46.925 


37.917 


1.00 


54.24 


ATOM 


6123 


OH2 


TIP3 


624 


66.346 


64.284 


84.367 


1 00 


41.00 


ATOM 


6124 


OH2 


TIP3 


625 


78.607 


68.770 


56.915 


1.00 


4873 


ATOM 


6125 


OH2 


TIP3 


626 


85.421 


51.000 


81.149 


1.00 


29.22 


ATOM 


6126 


OH2 


TIP3 


627 


81.905 


76.656 


101.724 


1.00 


40.26 


ATOM 


6127 


OH2 


TIP3 


628 


69.287 


88.078 


78.412 


1.00 


41.23 


ATOM 


6128 


OH2 


TIP3 


629 


79.428 


72.947 


68.392 


1.00 


18.91 


ATOM 


6129 


OH2 


TIP3 


630 


68.417 


98.204 


82.153 


1.00 


40.95 


ATOM 


6130 


OH2 


TIP3 


631 


74.926 


65.022 


60.600 


1.00 


56.88 


ATOM 


6131 


OH2 


TIP3 


632 


97.224 


50.021 


75.346 


1.00 


35.64 


ATOM 


6132 


OH2 


TIP3 


633 


71.296 


88.279 


64.915 


1.00 


54.34 


ATOM 


6133 


OH2 


TIP3 


634 


80.899 


65.865 


59.607 


1.00 


32.10 



U.S. Patent Oct. 3, 2000 sheet 107 of 118 6,128,582 



FIGURE 1 <rnNT.l 



ATOM 


6134 


OH2 


TIP3 


635 


66.483 


65.049 


30.246 


1.00 


2026 


ATOM 


6135 


OH2 


TIP3 


636 


93.787 


75.011 


36.209 


1.00 


40.10 


ATOM 


6136 


OH2 


TIP3 


637 


83.837 


45.961 


49.613 


1.00 


30.53 


ATOM 


6137 


OH2 


TIP3 


638 


110.170 


56.656 


42.696 


1.00 


41.92 


ATOM 


6138 


OH2 


TIP3 


639 


84.500 


64.574 


47.772 


1.00 


42.47 


ATOM 


6139 


OH2 


TIP3 


640 


84.650 


68.995 


68.569 


1.00 


22.92 


ATOM 


6140 


OH2 


TIP3 


641 


75.389 


62.003 


106.019 


1.00 


64.07 


ATOM 


6141 


OH2 


TIP3 


642 


65.093 


83.895 


66.370 


1.00 


3520 


ATOM 


6142 


OH2 


TIP3 


643 


79.572 


69.513 


68.092 


1.00 


41.73 


ATOM 


6143 


OH2 


TIP3 


644 


81705 


69.807 


13.345 


1.00 


75.61 


ATOM 


6144 


OH2 


TIP3 


645 


79.766 


83.945 


66.824 


1.00 


38.58 


ATOM 


6145 


OH2 


TIP3 


646 


76.630 


91.036 


98.006 


1.00 


30.86 


ATOM 


6146 


OH2 


TIP3 


647 


92.426 


72.749 


82.096 


1,00 


23.28 


ATOM 


6147 


OH2 


TIP3 


648 


92.577 


69.692 


44.133 


1.00 


36.85 


ATOM 


6148 


OH2 


TIP3 


649 


82.576 


41.782 


29.517 


1.00 


39.32 


ATOM 


6149 


OH2 


TIP3 


650 


65.551 


66.516 


32.182 


1.00 


34.30 


ATOM 


6150 


OH2 


TIP3 


651 


61.739 


81.979 


81.423 


1.00 


21.79 


ATOM 


6151 


OH2 


TIP3 


652 


74.532 


61.047 


62.982 


1.00 


23.13 


ATOM 


6152 


OH2 


TIP3 


653 


73.416 


69.959 


84.520 


1.00 


24.72 


ATOM 


6153 


OH2 


TIP3 


654 


87.526 


78.696 


87.501 


1.00 


28.42 


ATOM 


6154 


OH2 


TIP3 


655 


73.301 


97.166 


75.481 


1.00 


29.52 


ATOM 


6155 


OH2 


T1P3 


656 


80.797 


97.236 


80.169 


1.00 


36.44 


ATOM 


6156 


OH2 


TIP3 


657 


72.410 


82.003 


80.433 


1.00 


39.64 


ATOM 


6157 


OH2 


TIP3 


658 


70.797 


81.205 


86.943 


1.00 


26.15 


ATOM 


6158 


OH2 


TIP3 


659 


69.119 


86.448 


85.434 


1.00 


37.81 


ATOM 


6159 


OH2 


TIP3 


660 


65.869 


78.967 


75.344 


1.00 


39.42 


ATOM 


6160 


OH2 


TIP3 


661 


87.122 


84.588 


70,107 


1.00 


41.94 


ATOM 


6161 


OH2 


TIP3 


662 


66.313 


71.983 


78,252 


1.00 


15.40 


ATOM 


6162 


OH2 


TIP3 


663 


61.479 


73.532 


84.529 


1.00 


24.10 


ATOM 


6163 


OH2 


TIP3 


664 


73.933 


69.027 


88.128 


1.00 


25.97 


ATOM 


6164 


OH2 


TIP3 


665 


63.498 


69.506 


79.814 


1.00 


26.48 


ATOM 


6165 


OH2 


TIP3 


666 


61.100 


68.368 


79.010 


1.00 


45.05 


ATOM 


6166 


OH2 


TIP3 


667 


73.033 


68.873 


79.995 


1.00 


10.40 


ATOM 


6167 


OH2 


TIP3 


668 


75.053 


67.738 


67.556 


1.00 


25.98 


ATOM 


6168 


OH2 


TIP3 


669 


70.945 


65.926 


61.108 


1.00 


30.20 


ATOM 


6169 


OH2 


TIP3 


670 


79.966 


71.965 


70.861 


1.00 


14.26 


ATOM 


6170 


OH2 


-TIP3 


671 


73.205 


58.622 


82.862 


1.00 


34.10 


ATOM 


6171 


OH2 


TIP3 


672 


77.591 


58.927 


88.294 


1.00 


31.75 


ATOM 


6172 


OH2 


TIP3 


673 


82.216 


67.818 


102.675 


1.00 


31.66 


ATOM 


6173 


OH2 


TIP3 


674 


82.356 


78.417 


96.074 


1.00 


45.06 


ATOM 


6174 


OH2 


TIP3 


675 


74.350 


76.446 


100.156 


1.00 


20.12 


ATOM 


6175 


OH2 


TIP3 


676 


73.281 


74.984 


103.568 


1.00 


37.74 


ATOM 


6176 


OH2 


TIP3 


677 


67.784 


70.872 


110.507 


1.00 


50.41 


ATOM 


6177 


OH2 


TIP3 


678 


78.658 


70.113 


110.447 


1.00 


37.54 


ATOM 


6178 


OH2 


TIP3 


679 


68.600 


84.196 


101.581 


1.00 


67.03 


ATOM 


6179 


OH2 


TIP3 


680 


68.093 


85.770 


90.932 


1.00 


32.35 


ATOM 


6180 


OH2 


TIP3 


681 


60.473 


85.655 


86.947 


1.00 


34.10 


ATOM 


6181 


OH2 


TIP3 


682 


84.197 


63.598 


97245 


1.00 


34.52 


ATOM 


6182 


OH2 


TIP3 


683 


90212 


55.985 


83.506 


1.00 


56.22 


ATOM 


6183 


OH2 


TIP3 


684 


88.466 


52.166 


69.315 


1.00 


46.13 


ATOM 


6184 


OH2 


TIP3 


685 


93.732 


59.819 


73.153 


1.00 


29.48 


ATOM 


6185 


OH2 


TIP3 


686 


74.318 


60.741 


59.818 


1.00 


33.51 


ATOM 


6186 


OH2 


TIP3 


687 


84.856 


56.311 


60236 


1.00 


55.85 


ATOM 


6187 


OH2 


TIP3 


688 


75.504 


58.569 


65.142 


1.00 


24.35 


ATOM 


6188 


OH2 


TIP3 


689 


66.245 


47.634 


93.849 


1.00 


35.24 


ATOM 


6189 


OH2 


TIP3 


690 


86.810 


54.683 


17.033 


1.00 


68.14 


ATOM 


6190 


OH2 


TIP3 


691 


63.094 


60.169 


17.837 


1.00 


4220 


ATOM 


6191 


OH2 


TIP3 


692 


92231 


70.264 


19.371 


1.00 


22.36 



U.S. Patent 



Oct. 3, 2000 



Sheet 108 of 118 



6,128,582 











FIGURE 1 


rnoNT.1 








ATOM 


6192 


OH2 


TIP3 


693 


89.874 


79.054 


28.213 


1.00 


23.97 


ATOM 


6193 


OH2 


TIP3 


694 


93455 


67.246 


28.718 


1.00 


19.81 


ATOM 


6194 


OH2 


TIP3 


695 


104.670 51.741 


36.100 


1.00 


54.63 


ATOM 


6195 


OH2 


TIP3 


696 


80.782 


44.301 


34.548 


1.00 


31.71 


ATOM 


6196 


OH2 


TIP3 


697 


81.029 


45.306 


48.967 


1.00 


2133 


ATOM 


6197 


OH2 


TIP3 


698 


97.717 


63.697 


46.528 


1.00 


47.29 


ATOM 


6198 


OM2 


TIP3 


699 


93.154 


58.370 


49.439 


1.00 


29.43 


ATOM 


6199 


OH2 


TIP3 


700 


73.721 


49.371 


31.619 


1.00 


28.64 


ATOM 


6200 


OH2 


TIP3 


701 


75.341 


54.478 


37.368 


1.00 


44.88 


ATOM 


6201 


OH2 


TIP3 


702 


71.483 


53.761 


36.481 


1.00 


43.75 


ATOM 


6202 


OH2 


TIP3 


703 


70.805 


48.134 


29.440 


1.00 


45.27 


ATOM 


6203 


OH2 


TIP3 


704 


67.240 


57.027 


45.672 


1.00 


23.68 


ATOM 


6204 


OH2 


T1P3 


705 


73.938 


65.367 


53.641 


1.00 


3521 


ATOM 


6205 


OH2 


T1P3 


706 


76.765 


63.952 


48.838 


1.00 


39.11 


ATOM 


6206 


OH2 


TIP3 


707 


86.429 


64.888 


41271 


1.00 


47.43 


ATOM 


6207 


OH2 


TtP3 


708 


79.337 


55.169 


33.298 


1.00 


2521 


ATOM 


6208 


OH2 


TIP3 


709 


77.021 


61 .621 


35.635 


1.00 


12.75 


ATOM 


6209 


OH2 


TIP3 


710 


77.475 


62.445 


28.068 


1.00 


17.76 


ATOM 


6210 


OH2 


TIP3 


711 


65.308 


68.280 


34.978 


1.00 


60.08 


ATOM 


6211 


OH2 


TIP3 


712 


81 .233 


66.515 


47.960 


1.00 


16.11 


ATOM 


6212 


OH2 


TIP3 


713 


85.329 


69 050 


46.064 


1.00 


41.01 


ATOM 


6213 


OH2 


TIP3 


714 


78.087 


61.162 


31.841 


1.00 


33.88 


ATOM 


6214 


OH2 


TIP3 


715 


83.936 


58.250 


16.183 


1.00 


19.59 


ATOM 


6215 


OH2 


TIP3 


716 


84.076 


55.186 


22.421 


1.00 


52.59 


ATOM 


6216 


OH2 


TIP3 


717 


71.928 


61.664 


18.579 


1.00 


20.02 


ATOM 


6217 


OH2 


TIP3 


718 


71 .233 


71.762 


28.181 


1.00 


5228 


ATOM 


6218 


OH2 


T1P3 


719 


82.842 


72.092 


48.741 


1.00 


29.08 


ATOM 


6219 


OH2 


TIP3 


720 


66.512 


75.646 


47219 


1.00 


30.30 


ATOM 


6220 


OH2 


TIP3 


721 


47.558 


69.374 


15.382 


1.00 


63.67 


ATOM 


6221 


OH2 


TIP3 


722 


57 52fl 


74 361 


14.349 


1.00 


17.13 


ATOM 


6222 


OH2 


TIP3 


723 


92.602 


74.600 


98.553 


1.00 


40.55 


ATOM 


6223 


OH2 


TIP3 


724 


012 


73 ARQ 


97.163 


1.00 


52.61 


ATOM 


6224 


OH2 


TIP3 


725 


AS 703 


50 oca 


29241 


1.00 


33.33 


ATOM 


6225 


OH2 


TIP3 


726 


87 263 


53 317 


35.120 


1.00 


33.57 


ATOM 


6226 


OH2 


TIP3 


727 


97 146 


44 242 


39.694 


1.00 


51.07 


ATOM 


6227 


OH2 


TIP3 


728 


66.879 


61 .968 


81 .685 


1.00 


21.70 


ATOM 


6228 


OH2 


TIP3 


729 


63.716 


59 555 


84.121 


1.00 


19.58 


ATOM 


6229 


OH2 


T!P3 


730 


68.397 


64.441 


82.651 


1.00 


40.07 


ATOM 


6230 


OH2 


TIP3 


731 


71.867 


59.240 


59.629 


1.00 


50.06 


ATOM 


6231 


OH2 


T1P3 


732 


89.666 


54.437 


68.351 


1.00 


47.64 


ATOM 


6232 


OH2 


TIP3 


733 


71.067 


95.544 


76.431 


1.00 


60.59 


ATOM 


6233 


OH2 


TIP3 


734 


65.904 


98.120 


73.267 


1,00 


71.60 


ATOM 


6234 


OH2 


TIP3 


735 


92.274 


63.420 


87295 


1.00 


34.70 


ATOM 


6235 


OH2 


T!P3 


736. 


91.884 


59.474 


86.045 


1.00 


39.11 


ATOM 


6236 


OH2 


TIP3 


737 


97.536 


64.003 


85.787 


1.00 


41.08 


ATOM 


6237 


OH2 


TIP3 


738 


69.252 


74.894 


82.126 


1.00 


22.96 


ATOM 


6238 


OH2 


TIP3 


739 


71.940 


55.321 


80.912 


1.00 


34.50 


ATOM 


6239 


OH2 


TIP3 


740 


70.550 


55.962 


83229 


1.00 


38.09 


ATOM 


6240 


OH2 


TIP3 


741 


68.530 


50686 


67.504 


1.00 


36.49 


ATOM 


6241 


OH2 


TIP3 


742 


67.078 


49.872 


64.964 


1.00 


43.81 


ATOM 


6242 


OH2 


TIP3 


743 


79.200 


58.771 


55.790 


1.00 


36.92 


ATOM 


6243 


OH2 


TIP3 


744 


87.067 


77.893 


23.397 


1.00 


43.96 


ATOM 


6244 


OH2 


TIP3 


745 


54.640 


58.967 


38.719 


1.00 


36.98 


ATOM 


6245 


OH2 


TIP3 


746 


51.786 


59.284 


33.944 


1.00 


44.76 


ATOM 


6246 


OH2 


TIP3 


747 


90.904 


49.068 


36.430 


1.00163.82 


ATOM 


6247 


OH2 


TIP3 


748 


82.871 


63204 


61.483 


1.00 


41.80 


ATOM 


6248 


OH2 


TIP3 


749 


88.761 


50.228 


82.920 


1.00 


58.55 


ATOM 


6249 


OH2 


TIP3 


750 


81.750 


74.065 


103.304 


1.00 


39.00 



U.S. Patent Oet.3,2000 sheet 109 of m 6,128,582 



FIGURE 1 /CO NT/) 



ATOM 


R950 




TIP** 


7S1 
$ w ■ 


fifi 5 Ha 

ww.wvn 


88 568 

W W.WW W 


77 QAA 

f f .BOH 


1.00 


65.75 


ATOM 


R951 

0£w 1 


nn9 

\_sn4. 


TIM 


755 


RQ A1 9 


89.769 


R9 RQ7 


1.00 


56.13 


ATOM 


R959 


OH9 


TIP3 
1 Irw 


753 




72.715 


67 756 

\J 1 .1 WW 


1.00 


22.04 


ATOM 


R953 




TIP** 
1 Irw 


754 


93 AAA 


47.147 


67 273 

w r 0 


1.00 


54.18 


ATOM 


0*lw4 


fi H9 


TIP - * 


755 


Q7 081 

w f ,uo 1 


53.639 


71 QQ5 

' 1 .WW 


1.00 


69.31 


ATOM 


6955 


OH2 


TIP3 

1 lr w 


756 


70 064 

1 U.wVt 


87.291 


62.433 


1.00102.37 


ATOM 


R956 


OH2 

VM4 


TIP'S 

1 lr w 


757 


73 191 

f W. 1 W 1 


90.367 


65.078 


1 00 


50 53 
wU.ww 


ATOM 


R957 
Ojw/ 


OH9 
Url4l 


TIP'S 
I l~w 


758 


67 919 


65.829 


34 994 


1 00 

l .ww 


A6 AR 


ATOM 


R95A 
0200 


nH9 


TIP'S 

1 l~w 


759 


67 766 

vi » 1 ww 


62 682 

W&.WW& 


29 909 


1 00 

1 .WW 


A8 OA 


ATOM 
A 1 UM 


0209 


Unz 


TID1 


7fifl 


R7 ftQft 
w# ,090 


67 879 
Of .o»t 


33 36A 

wO*ww*r 


1 00 

1 .Uw 


55 10 

WW. 1 w 


ATOM 

A 1 UM 


aiao 
020U 


ouo 
Utl^ 


TIP'S 


7R1 


75 977 


89 5Q9 


R1 330 
w 1 .www 


1 00 

1 .WW 


5ft AO 

WW. Ow 


ATOM 

A 1 UM 


£.9 a 4 
0201 


unz 


TID1 


7fi° 


7A A97 


89 505 

0£.J9w 


5fl 575 


1 00 


AQ 1Q 


ATOM 

A I UM 


R9ft9 
0*1 02 


nuo 


TIP'S 
1 IrO 


7R*S 

f WW 


S3 193 


6A Q99 


A5 918 

|w 


1 00 


9Q ftfi 

419. WW 


A I UM 


A9A1 


nuo 


TIP'S 




RA 79R 
0*». r £w 


65 R90 


66 A70 
ww.*r 1 w 


1 00 

1 .WW 


A5 6Q 


ATOM 

A 1 UM 


696A 


nuo 

vn4 


TIP'S 
l l™w 


765 

f WW 


85 961 


70.489 


71 .473 


1 00 


3ft 35 
OO. wO 


ATOM 

A 1 UM 


6965 


nuo 


TIP'S 

1 IFw 


7fifi 

r ww 


87 324 


68 99A 


72 271 


1 00 

1 .WW 


9ft 55 


ATOM 
A I UM 


A966 
0200 


fll-19 


TIP'S 


7fi7 

(Or 


8A Q9R 


6Q A67 


73 731 

r Wif w 1 


1 00 

1 .WW 


AA 55 

44 .WW 


ATOM 
A 1 UM 


6967 
0*£0/ 


uriA 


TIP'S 


7fifl 

1 WW 


76 765 

1 W» f Ww 


62 520 


1 03 736 

1 ww. r ww 


1 00 


5A 67 
wO.O/ 


ATOM 
A 1 UM 


ft Oft A 
020O 




TIP'S 


7RQ 

f WW 


QA 1AD 


3Q 796 

WW.f WW 


9ft 6A6 

£w,w*rw 


1 00 


A5 66 

40.00 


ATOM 

A 1 UM 


coco 
0209 




TIP'S 
I i"o 


770 


00 coo 


A1 Q99 


39 639 


1 00 

1 .Uw 


AJX AA 
4w.OO 


ATOM 

A 1 UM 


02/u 


ouo 


TID1 


771 

/ f 1 


09 ^^9 


A1 159 

4 1 . I w^ 


35 01 A 


1 00 

1 .uu 


A1 0*S 
4 I .Uw 


ATOM 
A 1 UM 


ft971 
02/1 


ouo 


TIP'S 


779 


ft 5 7AR 
Ow. r 03 


AO 516 
4u.w I w 


31 ft70 


1 no 


77 39 


ATOM 
A 1 UM 


A9T9 

0*1 /2 


uri£ 


TIP3 


77 *S 


R1 9SQ 


65 679 


83 306 

WW. www 


1 00 
1 ,uu 


59 50 

W41.WW 


ATOM 
A 1 UM 


ft971 
02 /w 


OUIO 


TIP'S 
1 Iro 


77 A 


AO 035 


1 01 Q56 

1 U 1 .900 


09 0QQ 


1 00 

1 .Uw 


37 OR 


ATOM 
A 1 UM 


ft97A 
02/4 


un2 


TIP'S 
1 IrJ 


f / w 


63 0O7 

WW*W9/ 


70 370 

f 3. OS U 


AO OQf) 


1 00 

1 .uu 


9A 11 


ATOM 


A975 
O2/0 


ouo 
unz 


TID1 
1 lr*3 


77R 

r fw 


00 riAn 
oo.u^u 


07 *)CC 


70 55A 
/ U.ww4 


1 .uu 


Af\ 71 
4U./w 


ATOM 

ATUM 


ft 97ft 
02/0 


01-10 


TIP'S 


777 

iff 


ra om 


50 9P.fi 


50 95ft 

W9.AJO 


4 no 

1 .uu 


At ft*5 
4 J. 02 


ATOM 


Well 


Un2 


tidi 
1 irM 


77B 


01 .004 


7A AR9 


75 1 1A 
I w. 1 w4 


4 no 

1 .UU 


ift An 

wO.OU 


ATOM 

ATOM 


62 AO 


ouo 


TIP'S 


77Q 


ft3 RA1 


R3 A71 
0o.4f 1 


QQ 1R7 
99.10/ 


1 .00 


A A 11 

44.32 


ATOM 

AIUM 




OUT 


TIDI 


7flfl 
f OU 


P.3 A*7 


on ©77 
OU.Of r 


QA AA1 

5JO.40 1 


4 Aft 

1 .00 


a a no 
44.09 


ATOfcJI 

A I UM 


conn 

020U 


un2 


TIDI 


f 01 


R9 37R 

04.WfO 


A5 551 


101 06R 
1 U 1 .UwO 


4 An 

1 .00 


37.49 


ATOfcJl 

A 1 UM 


ftiAi 
0201 


OHO 


TIDI 


7ftO 


75 550 


7A 7RA 
f 4. / OO 


QA AOA 
w0.4wO 


4 C\f\ 

1.00 


52.97 


ATOM 

ATUM 


0202 


ouo 


TIDI 


7fl*S 

/Oo 


7^ 055 


7A 051 


101 155 

1 U 1 .03w 


1 .00 


CTT 17 
O/.O/ 


ATOM 

A 1 UM 


02Ow 


ouo 
un2 


tidi 

1 IrJ 




on 74 0 

ou. / 1 0 


6A A05 
w4.4Uw 


1 00 AOA 
I ww,4w4 


4 f\f\ 
1 .UU 


AA *5C 
44.20 


atom; 
ATOM 


02 04 


Un2 


TIDI 

1 lr 0 


1 00 


co am 


07 Q4'l 

0/ .010 


A7 A75 
Of .4/0 


4 nn 

l .00 


Ol .21 


ATOM 


02o5 


OM2 


TIDI 


70.0 


AO Oft7 
OU.ZO / 


C4 CAC 

01 .DUO 


Oft OCft 
90.90O 


4 nn 

1 .UU 


ie 4 n 
JO. 1U 


ATOM 


o2oo 


OH2 


Tlr3 


7Q7 

191 


04.^£2 


CO 4 4 4 


C*5 4 04 

02.1 oa 


1.00 


70.74 


ATOM 


o2o7 


LI A 

OH2 


Tiro 


788 


o3.1o0 


C7 OCT 

57.207 


co ono 
00.302 


1.00 


52.72 


ATOM 


020O 


OM2 


T1P3 


f 89 


CC ilftil 

0D.454 


4/./02 


Afi CC7 


1.00 


59.25 


ATOftA 

ATOM 


C10A. 

0209 


On2 


TIDI 

Tlr3 


Ton 


09.^94 


59 A-IjI 


OO 7ft 1 


1.00 


48.67 


ATOM 


6290 


Or12 


TlDI 

TIP3 


7Q4 

f 91 


OO OC7 
92.^3 / 


71 lift 


1 9.909 


1.00 


51.24 


ATOhA 

ATOM 


0291 


ouo 
OH2 


TIP - * 

1 Ir3 


792 


99.000 


C4 7ft c 


iC Ci41 

40.D4w 


1.00 


54.79 


ATOM 


6292 


0H2 


TIP3 


793 


97.433 


64.794 


49.071 


1.00 


47.02 


ATOM 


6293 


0H2 


TIP3 


794 


77.710 


52.845 


32.368 


1.00 


35.15 


ATOM 


6294 


0H2 


TIP3 


795 


69.444 


52.278 


37.349 


1.00 


59.52 


ATOM 


6295 


0H2 


TIP3 


796 


68.211 


49.099 


26.477 


1.00 


47.09 


ATOM 


6296 


OH2 


TIP3 


797 


65.300 


58.001 


47.307 


1.00 


45.39 


ATOM 


6297 


0H2 


TIP3 


798 


67.739 


54.960 


47.317 


1.00 


52.04 


ATOM 


6298 


0H2 


TIP3 


799 


65.578 


50.677 


47.117 


1.00 


40.40 


ATOM 


6299 


0H2 


TIP3 


600 


70.910 


67.580 


52.751 


1.00 


35.66 


ATOM 


6300 


0H2 


TIP3 


801 


70.015 


69.737 


50.764 


1.00 


27.41 


ATOM 


6301 


0H2 


TIP3 


802 


80.334 


70.409 


42.183 


1.00 


97.77 


ATOM 


6302 


0H2 


TIP3 


603 


64.245 


76.692 


48.798 


1.00 


16.97 


ATOM 


6303 


0H2 


TIP3 


804 


65.457 


76.921 


51.491 


1.00 


31.17 



U.S. Patent 



Oct. 3, 2000 



Sheet 110 of 118 



6,128,582 




U.S. Patent 



Oct. 3, 2000 



Sheet 111 of 118 



6,128,582 




U.S. Patent oct.3,2000 sheet 112 of us 6,128,582 



U.S. Patent 



Oct. 3, 2000 



Sheet 113 of 118 



6,128,582 



FIGURE 5 
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FIGURE 7 
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FIGURE 9 
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MOLECULES COMPRISING AN IMPDH- 
LIKli BINDING POCKET AND ENCODED 
DATA STORAGE MEDIUM CAPABLE OF 
GRAPHICALLY DISPLAYING THEM 

TECHNICAL FIELD OF INVENTION 

The present invention relates to a data storage medium 
encoded with the structural coordinates of crystallized mol- 
ecules and molecular complexes which comprise the active 
site binding pockets of IMPDH. Such data storage material 
is capable of displaying such molecules and molecular 
complexes, or their structural homologues, as a graphical 
three-dimensional representation on a computer screen. This 
invention also relates to methods of using the structure 
coordinates to solve the structure of homologous proteins or 
protein complexes. In addition, this invention relates to 
methods of using the structure coordinates to screen and 
design compounds, including inhibitory compounds, that 
bind to IMPDH or homologues thereof. This invention also 
relates to molecules and molecular complexes which com- 
prise the active site binding pockets of IMPDH or close 
structural homologues of the active site binding pockets. 
This invention also relates to compounds and pharmaceuti- 
cal compositions which are inhibitors of IMPDH. 

BACKGROUND OF THE INVENTION 

The synthesis of nucleotides in organisms is required for 
the cells in those organisms to divide and replicate. Nucle- 
otide synthesis in mammals may be achieved through one of 
two pathways: the de novo synthesis pathway or the salvage 
pathway. Different cell types use these pathways to a dif- 
ferent extent. 

Inosine-5'-monophosphate dehydrogenase (IMPDH; EC 
1.1. 1 .205) is an enzyme involved in the de novo synthesis of 
guanosine nucleotides. IMPDH catalyzes the NAD- 
dependent oxidation of inosine-5'-monophosphate (IMP) to 
xanthosine-5'-monophosphate (XMP), which is the commit- 
ted step in guanosine nucleotide synthesis. [R. C. Jackson et. 
al., Nature, 256, pp. 331-333 (1975)]. 

IMPDH is ubiquitous in eukaryotes, bacteria and protozoa 
(Y. Natsumeda and S. F. Carr, Ann. NY. Acad. ScL, 696, pp. 
88-93 (1993). The prokaryotic forms share 30-40% 
sequence identity with the human enzyme. Regardless of 
species, the enzyme follows an ordered Bi — Bi reaction 
sequence, where IMP binding precedes that of NAD, and 
NADH is released prior to XMP [S. F. Carr et al.,7. Biol 
Chem. 2C8, pp. 27286-27290 (1993); E. W. Holmes; Bio- 
chitn. Biophys. Acta 364, pp. 209-217 (1974)]. This mecha- 
nism differs from that of most other known NAD-dependent 
dehydrogenases, which have either a random order of sub- 
strate addition or require that NAD bind before substrate. 

The de novo synthesis of guanosine nucleotides, and thus 
the activity of IMPDH, is particularly important in B- and 
T-lymphocytes. These cells depend on the de novo, rather 55 
than salvage pathway to generate sufficient levels of nucle- 
otides necessary to initiate a proliferative response to mito- 
gen or antigen [A. C. Allison et. al., Lancet II, 1179 (1975) 
and A. C. Allison et. al., Ciba Found. Symp., 48, 207 
( 1977)]. Thus, IMPDH is an attractive target for selectively 60 
inhibiting the immune system without also inhibiting the 
proliferation of other cells. 

Immunosuppression has been achieved by inhibiting a 
variety of enzymes including for example, the phosphatase 
calcineurin (inhibited by cyclosporin A aad FK-506); dihy- 65 
droorotatc dehydrogenase, an enzyme involved in the bio- 
synthesis of pyrimidines (inhibited by leflunomide and 



brequinar); the kinase FRAP (inhibited by rapamycin); and 
the heat shock protein hsp70 (inhibited by deoxyspergualin). 
[See B. D. Kahan, Immunological Reviews, 136, pp. 29-49 
(1993); R, E. Morris, The Journal of Heart and Lung 
Transplantation, 12(6), pp. S275--S286 (1993)]. 

Inhibitors of IMPDH arc also known. U.S. Pat. Nos. 
5,380,879 and 5,444,072 and PCT publications WO 
94/01105 and WO 94/12184 describe mycophenolic acid 
(MPA) and some of its derivatives as potent, uncompetitive, 
reversible inhibitors of human IMPDH type I and type H. 
MPA has been demonstrated to block the response of B and 
T- cells to mitogen or antigen [A. C. Allison et. al., Ann. N. 
YAcad. Sci., 696, 63 (1993). 

MPA 



50 




Immunosuppressants, such as MPA, are useful drugs in 
the treatment uf transplant rejection and autoimmune dis- 
eases [R. E. Morris, Kidney had., 49, Suppl. 53, S-26 
(1996)]. MPA, however, is characterized by undesirable 
pharmacological properties, such as gastrointestinal toxicity 
and poor bioavailability. [L. M. Shaw, et. al., Therapeutic 
Drug Monitoring, 17, pp. 690-699, (1995)]. 

Nucleoside analogs such as tiazofurin, ribavirin and 
mi/oribine also inhibit IMPDH [L. Hedslrum el. al,, 
Biochemistry 29, pp. 849^854 (1990)]. These compounds, 
however, are not specific for IMPDH. 

Mycophenolate mofe til, a prodrug which quickly liberates 
free MPA in vivo, was recently approved to prevent acute 
renal allograft rejection following kidney transplantation [L. 
M. Shaw et al., -Therapeutic Drug Monitoring, 17, pp. 
690-699 (1995); H. W. Sollinger, Transplantation, 60, pp. 
225-232 (1995)]. However, because of gastrointestinal and 
other side-effects, the therapeutic potential of this drug 
appears limited [L. M. Shaw et al., Therapeutic Drug 
Monitoring 17, pp. 690-699 (1995); A. C. Allison and E. M, 
Eugui Immunological Rev., 136, pp. 5-28 (1993)]. 

It is also known that IMPDH plays a role in other 
metabolic events. Increased IMPDH activity has been 
observed in rapidly proliferating human leukemic cell lines 
and other tumor cell lines, indicating IMPDII is a target for 
anti-cancer as well as immunosuppressive chemotherapy 
[M. Nagai et. al., Cancer Res,. 51, pp. 3886-3890 (1991)]. 

IMPDH has also been shown to play a role in the 
proliferation of smooth muscle cells, indicating that inhibi- 
tors of IMPDII, such as MPA or rapamycin, may be useful 
in preventing restenosis or other hypcrprolifcrativc vascular 
diseases [C. U. Gregory ct al., Transplantation. 59, pp. 
655-61 (1995); PCT publication WO 94/12184; and PCT 
publication WO 94/01105]. 

Additionally, IMPDH has been shown to play a role in 
viral replication in some viral cell lines (S. F. Carr, J. Biol. 
Chem., 268, pp. 27286-27290 (1993)]. Analogous to lym- 
phocyte and tumor cell lines, the implication is that the dc 
novo, rather than the salvage, pathway is critical in the viral 
replication process. 

Thus, there remains a need for potent IMPDH inhibitors 
with improved pharmacological properties. Such inhibitors 
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would have therapeutic potential as immunosuppressants, 
anti-cancer agents, anti-vascular hyperproliferative agents 
and anti-viral agents. Specifically, such compounds may be 
used in the treatment of transplant rejection and autoimmune 
diseases, such as rheumatoid arthritis, multiple sclerosis, 5 
juvenile diabetes, asthma, inflammatory bowel disease, as 
well as in the treatment of cancer and tumors, such as 
lymphomas and leukemia, vascular diseases, such as 
restenosis, and viral replication diseases, such as retroviral 
diseases and herpes. 1Q 

Two iso forms of human IMPDH, designated type I and 
tvpe II, have been identified [F. R. Collart and E. Huberman, 
/" Biol. Chem., 263, pp. 15769-15772 (1988); Y. Natsumeda 
et. al.,/. Biol Chem., 265, pp. 5292-5295 (1990)]. Each is 
514 amino acids, and they share 84% sequence identity. 15 
Both IMPDH type 1 and type II form active telramers in 
solution, with subunit molecular weights of 56 kDa [Y. 
Yamada et. al., Biochemistry, 27, pp. 2737-2745 (1988)]. 

Both human IMPDH iso forms have been characterized by 
their cDNA and amino acid sequences [Y Natsumeda et. al., 20 
7. Biol Chem., 265, pp. 5222-5295 (1.990)]. Chinese ham- 
ster IMPDH has been characterized by its cDNA and its 
amino acid sequence [F. R Collart and E. Ilubermann, J. 
Biol Chem., 263, pp. 15769-15772 (1988). Knowledge of 
the primary structure, i.e., amino acid sequence, of IMPDH, 25 
however, does not allow prediction of its tertiary structure. 
Nor does it afford an understanding of the structural, con- 
formational and chemical interactions of IMPDH with MPA, 
IMP, or other compounds or inhibitors. 

lhc crystal structure of IMPDH has not been reported. 30 
Nor has the crystal structure of a IMPDH homologuc or a 
IMPDH co-complex been reported, llie need, therefore, 
exists for determining the crystal structure of IMPDH to 
provide a more accurate description of the structure of 
IMPDH to aid in the design of improved IMPDH inhibitors. 35 
The crystal structure of a complex comprising IMPDH, IMP 
and MPA would provide such a description. 

SUMMARY OF THE INVENTION 

Applicants have solved this problem by achieving, for the 40 
first time, the crystallization of Chinese hamster type H 
IMPDH in complex with XMP* and MPA and have solved 
the three-dimensional structure of that complex. This iso- 
form of IMPDH differs by only 6 amino acids frum the 
human type II enzyme while retaining similar enzymatic 4fl 
characteristics and the ability to be inhibited by MPA. 
Solving this crystal structure has allowed applicants to 
determine the key struc rural features of IMPDH, particularly 
the shape of. its XMP* binding pocket and its MPA binding 
pocket. ;o 

Tli hs, the present invention provides molecules or 
molecular complexes that comprise all or parts of either one 
or two of these binding pockets, or homologues of these 
binding pockets that have similar three-dimensional shapes. 

The invention also provides a machine readable storage 55 
medium which comprises the structure coordinates of 
IMPDH, including all or any parts of the XMP* and MPA 
binding pockets. Such storage medium encoded with these 
data are capable of displaying on a computer screen or 
similar viewing device, a three-dimensional graphical rep- 60 
resentation of a molecule or molecular complex which 
comprises such binding pockets or similarly shaped homolo- 
gous binding pockets. 

The invention also provides methods for designing, evalu- 
ating and identifying compounds which bind to all or parts 65 
of the aforementioned binding pockets. Such compounds are 
potential inhibitors of IMPDH or its homologues. 



'I"he invention also provides novel classes of compounds, 
and pharmaceutical compositions thereof, that are useful as 
inhibitors of IMPDH or its homologues. 

The invention also provides a method for determining at 
least a portion of the three-dimensional structure of mol- 
ecules or molecular complexes which contain at least some 
structurally similar features to IMPDH. This is achieved by 
using a l least some of lhc slruclural coordinates ublaiued fur ■ 
the Chinese hamster type II IMPDH/XMPVMPA complex. 

The invention also provides a method for crystallizing a 
Chinese hamster type II IMPDH/XMP*/MPA complex and 
related complexes. 

The invention also provides a crystalline form of a 
Chinese hamster type II IMPDH/XMPVMPA complex and 
related complexes. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 lists the atomic structure coordinates for Chinese 
hamster IMPDH type II (hereafter referred to as IMPDH) in 
complex with XMP* and MPA as derived by X-ray diffrac- 
tion from a crystal of that complex. The following abbre- 
viations are used in FIG. 1: 

"Atom type" refers to the element whose coordinates are 
measured. The first letter in the column defines the element. 

"X, Y, Z" crystallographically define the atomic position 
of the element measured, 

"B" is a thermal factor that measures movement of the 
atom around its atomic center. 

"Occ** is an occupancy factor that refers to the ir action of 
the molecules in which each atom occupies the position 
specified by the coordinates. A value of "1" indicates that 
each atom has the same conformation, i.e., the same 
position, in all molecules of the crystal. 

FIG. 2 is a stereo ribbon diagram depicting the fold and 
conformation of IMPDH in thrcc-dimensions as determined 
by X-ray crystallography. 

FIG. 3 is a topology diagram of the IMPDH fold. 

FIG. 4 is a ribbon drawing of the IMPDH tetramer. 

FIG. 5 depicts a stereo view of the conformation and 
electron densities of XMP* and MPA and some of the 
IMPDH active site amino acid residues surrounding these 
ligands. 

FIG. 6 schematically depicts the XMP* -IMPDH interac- 
tions. 

FIG. 7 schematically depicts the MPA-IMPDH interac- 
tions. 

FTG. 8 shows the specific activity of IMPDH mutants for 
IMP substrates and the inhibition of the mutants by MPA. 

FTG. 9 shows a diagram of a system used to carry out the 
iastructions encoded by the storage medium of FIGS. 10 and 
11. 

FIG. 10 shows a cross section of a magnetic storage 
medium. 

FIG. 11 shows a cross section of a optically- readable data 
storage medium. 
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The following abbreviations are used throughout the 
application: 
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A - Aia - Alanine 


1' - Itir - Threonine 


V - Vol - Valine 


C - Cys - Cysteine 


L - Leu - Leucine 


Y = Tyr « Tyrosine 


I - lie - tsoleucine 


N - Asn - Asparagine 


P - Pro - Proline 


Q - Gin » Glutamine 


F - Phe - Phenylalanine 


D - Asp = Aspartic Acid 


W - Trp - Tryptophan 


fci - Ulu - Glutamic Acid 


M = Met » Methionine 


K « Lys = Lysine 


G » Gly = Glycine 


R *» Arg » Argininc 


S - Ser - Serine 


H - His - Histidine 



IMPDHaChiue.se hamster type II inosine monophosphate 
dehydrogenase 

IMP-inosine monophosphate 

MPA=mycophenoIk acid 

NAD -nicotinamide adenine dinucleotide 

KCl=>polassium chloride 

BMH=2-mercaptoethanol 

EDTA=ethylenediaminetetracetic acid 

l'ris«tris(hydroxymcthyl)aminomcthanc 

PEG=polyethylene glycol 

LiCMithium chloride 

MES=*morpholinoethyl sulfonic acid 

MeP=»l-methyl-2-pyrrolidinone. 

PMSF=phenylmethylsulfonyl fluoride 

XMP*=a form of IMP in which the 2 -position hydrogen 
has been replaced with a covalcnt bond to Cys 331 of 
IMPDH. 

IMPDH/IMP/MPA-IMPDH in complex with IMP and 
MPA IMPDH/XMPVMPA-IMPDH in complex with XMP* 
and MPA 

Additional delinitions are set forth in the specification 
where necessary. 

In order that the invention described herein may be more 
fully understood, the following detailed description is set 
forth. 

Applicants have provided crystals comprising IMPDII/ 
XMP* /MPA, which arc suitable for X-ray crystallographie 
analysis. The IMPDH/XMP*/MPA complex is derived from 
an IMPDH/1MP complex in which a covalent bond has 
formed between the C2 carbon of IMP and the sulfur atom 
of Cys 331 (FIGS. 5-7), yielding an oxidized IMP thioimi- 
date intermediate (XMP*) which is trapped by MPA. 

Applicants have solved the three-dimensional structure of 
the IMPDII/XMP*/MPA complex using high resolution 
X-ray crystallography. Thus, in one embodiment of this 
invention is provided an IMPDH/XMP*/MPA crystal. 
Preferably, the crystal has tetragonal space group P4. More 
preferably, the crystal comprises rectangular shaped unit 
cells, each unit cell having the dimensions a»b-U0.6±5 A, 
and c- 111. 0+5 A. Most preferably, the crystallized enzyme 
is a tetramer. 

Importantly, applicants' invention has provided, for the 
first time, information about the shape and structure of the 
XMP* and MPA active site binding pockets of IMPDH. 60 

Rinding pockets are of significant utility in fields such as 
drug discovery. The association of natural ligands or sub- 
strates with the binding pockets of their corresponding 
receptors or enzymes is the basis of many biological mecha- 
nisms of action. Similarly, many drugs exert their biological 65 
effects through association with the binding pockets of 
receptors and enzymes. Such associations may occur with 
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all or any parts of the binding pocket. An understanding of 
such associations will help lead to the design of drugs having 
more favorable associations with their target receptor or 
enzyme, and thus, improved biological effects. Therefore, 
5 this information is valuable in designing potential inhibitors 
of IMPDH-like binding pockets. 

The term "binding pocket", as used herein, refers to a 
region of a molecule or molecular complex, that, as a result 
of its shape, favorably associates with another chemical 
10 entity or compound. 

The term "IMPDH-likc binding pocket" refers to a por- 
tion of a molecule or molecular complex whose shape is 
sufficiently similar to all or any parts of the XMP* and MPA 
active site binding pockets of IMPDH as to bind common 
ligands. 'Ill is commonality of shape is defined by a root 
mean square deviation from the structure coordinates of the 
backbone atoms of the amino acids that make up the binding 
pockets in IMPDH (as set forth in FIG. 1) of not more than 
1.5 A. How this calculation Ls obtained is described below. 

The "active site binding pockets" or "active site" of 
IMPDII refers to the area on the IMPDII enzyme surface 
where conversion of IMP to XMP occurs, and where MPA 
exerts its inhibitory effect. In resolving the crystal structure 
of Chinese hamster IMPDH type II, applicants have deter- 
mined that IMPDH amino acids 67, 68, 69, 70, 73, 93, 273, 
274, 275, 276, 277, 303, 322, 323, 324, 325, 326, 327, 328, 
329, 330, 331, 332, 333, 334, 335, 337, 339, 340, 364, 365, 
366, 367, 368, 385, 386, 387, 388, 389, 391, 411, 412, 413, 
414, 415, 416, 419, 420, 439, 440, 441, 442, 443, 469, 470, 
500, 501, 502, 503, 504, 505, and 506, are situated close 
enough to either XMP* or MPA (within 7 A) to interact with 
these ligands. It will be readily apparent to those of skill in 
the art that the numbering of amino acids iu other iso forms 
of IMPDH may be different than that isolated from Chinese 
hamster. 

Each of those amino acids is defined by a set of structure 
coordinates as set forth in FIG. 1. The term "structure 
coordinates" refers to Cartesian coordinates derived from 
mathematical equations related to the patterns obtained on 
diffraction of a monochromatic beam of X-rays by the atoms 
(scattering centers) of an IMPDH complex in crystal form. 
The diffraction data arc used to calculate an electron density 
map of the repeating unit of the crystal. The electron density 
maps arc then used to establish the positions of the indi- 
vidual atoms of the IMPDH enzyme or enzyme complex. 

Those of skill in the art understand that a set of structure 
coordinates for an enzyme or an enzyme-complex or a 
portion thereof, is a relative set of points that define a shape 
in three dimensions. Thus, it Ls possible that an entirely 
different set of coordinates could define a similar or identical 
shape. Moreover, slight variations in the individual coordi- 
nates will have little effect on overall shape. In terms of 
binding pockets, these variations would not be expected to 
significantly alter the nature of ligands that could associate 
with those pockets. 

The term "associating with" refers to a condition of 
proximity between a chemical entity or compound, or por- 
tions thereof, and an IMPDH molecule or portions thereof. 
The association may be no n -covalent — wherein the juxta- 
position is energetically favored by hydrogen bonding or 
van dcr Waals or electrostatic interactions — or it may be 
covalent. 

The variations in coordinates discussed above may be 
generated because of mathematical manipulations of the 
IMPDH/XMP*/MPA structure coordinates. For example, 
the structure coordinates set forth in FIG. 1 could be 
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manipulated by crystallo graphic permutations of the struc- 
ture coordinates, fractionalization of the structure 
coordinates, integer additions or subtractions to sets of the 
structure coordinates, inversion of the structure coordinates 
or any combination of the above, 5 

Alternatively, modifications in the crystal structure due to 
mutations, additions, substitutions, and/or deletions of 
amino acids, or other changes in any of the components that 
make up the crystal could also account for variations in 
structure coordinates. If such variations are within an accept- 
able standard error as compared to the original coordinates, 
the resulting three-dimensional shape is considered to be the 
same. Thus, for example, a ligand that bound to the active 
site binding pocket of IMPDH would also be expected to 
bind to another binding pocket whose structure coordinates 15 
defined a shape that fell within the acceptable error. Such 
modified complexes or the binding pocket(s) thereof are also 
within the scope of this invention. 

Various computational analyses are therefore necessary to 
determine whether a molecule or the binding pocket portion 20 
thereof is sufficiently similar to all or parts of the IMPDH 
binding pockets described above. Such analyses may be 
carried out in current software applications, such as the 
Molecular Similarity application of QUANTA (Molecular 
Simulations Inc., San Diego, Calif.) version 4.1, and as - 5 
described in the accompanying User's Guide. 

The Molecular Similarity application permits compari- 
sons between different structures, different conformations of 
the same structure, and different parts of the same structure. 
The procedure used in Molecular Similarity to compare J ° 
structures is divided into four steps: 1) load the structures to 
be compared; 2) define the atom equivalences in these 
structures; 3) perform a filling operation; and 4) analyze the 
results. 35 

Each structure is identified by a name. One structure is 
identified as the target (i.e., the fixed structure); all remain- 
ing structures are working structures (i.e., moving 
structures). Since atom equivalency within QUANTA is 
defined by user input, for the purpose of this invention we 40 
will define equivalent atoms as protein backbone atoms (N, 
Ca, C and 0) for all conserved residues between the two 
structures being compared. We will also consider only rigid 
fitting operations. 

When a rigid fitting method is used, the working structure 45 
is translated and rotated to obtain an optimum fit with the 
target structure. The fitting operation uses an algorithm that 
computes the optimum translation and rotation to be applied 
to the moving structure, such that the root mean square 
difference of the fit over the specified pairs of equivalent 50 
atom is an absolute minimum. This number, given in 
angstroms, is reported by QUANTA. 

For the purpose of this invention, any molecule or 
molecular complex or binding pocket thereof that has a root 
mean square deviation of conserved residue backbone atoms 55 
(N, Ca, C, O) of less thau 1.5 A when superimposed ou the 
relevant backbone atoms described by structure coordinates 
listed in FIG. 1 are considered identical More preferably, 
the root mean square deviation is less than 1.0 A. 

The term "root mean square deviation" means the square eo 
root of the arithmetic mean of the squares of the deviations 
from the mean. It is a way to express the deviation or 
variation from a trend or object. For purposes of this 
invention, the "root mean square deviation" defines the 
variation in the backbone of a protein from the backbone of 65 
IMPDH or a binding pocket portion thereof, as defined r by 
the structure coordinates of IMPDH described herein. 
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Therefore, according to one embodiment, the present 
invention provides a molecule or molecular complex com- 
prising all or any parts of the binding pocket defined by 
structure coordinates of IMPDH amino acids situated within 
about 7 A of MPA in the crvstal, i.e., amino acids 68, 69, 93, 
273, 274, 275, 276, 277, 303, 322, 324, 325, 326, 327, 328, 

330, 331, 332, 333, 334, 337, 339, 340, 364, 413, 414, 415, 
416, 420, 439, 440, 441, 442, 469, and 470 according to FIG. 
1, or a homologue of said molecule or molecular complex, 

10 wherein said homologue comprises a binding pocket that has 
a root mean square deviaLion from the backbone atoms of 
said amino acids of not more than 1.5 A. 

Preferably, the binding pocket is defined by structure 
coordinates of IMPDH amino acids situated within about 5 
A of MPAin the crystal, i.e., amino acids 274, 275, 276, 277, 
303, 322, 324, 325, 326, 331, 333, 414, 415, and 441 
according to FIG. 1, or a homologue of said molecule or 
molecular complex, wherein said homologue comprises a 
binding pocket that has a root mean square deviation from 
the backbone atoms of said amino acids of not more than 1.5 

A. 

More preferably, the binding pocket is defined by struc- 
ture coordinates of IMPDH amino acids situated within 
about 3.5 A of MPAin the crystal, i.e., amino acids 275, 276, 
303, 325, 326, 331, 333 and 441 according to FIG. 1, or a 
homologue of said molecule or molecular complex, wherein 
said homologue comprises a binding pocket that has a root 
mean square deviation from the backbone atoms of said 
amino acids of not more than 1.5 A. 

According to another embodiment, the present invention 
provides a molecule or molecular complex comprising all or 
any parts of the binding pocket defined by structure coor- 
dinates of IMPDH amino acids situated within about 7 A of 
XMP* in the crystal, i.e., amino acids 67, 68, 69, 70, 73, 274, 
275, 276, 303, 322, 323, 324, 325, 326, 327, 328, 329, 330, 

331, 332, 333, 334, 335, 364, 365, 366, 367, 368, 385, 386, 
387, 388, 389, 391, 411, 412, 413, 414, 415, 416, 419, 440, 
441, 442, 443, 500, 501, 502, 503, 504, 505, and 506 
according to FIG. 1, or a homologue of said molecule or 
molecular complex, wherein said homologue comprises a 
binding pocket that has a root mean square deviation from 
the backbone atoms of said amino acids of not more than 1.5 

A. 

Preferably, the binding pocket is defined by structure 
coordinates of IMPDH amino acids situated within about 5 
A of XMP* in the crystal, i.e., amino acids 68, 69, 70, 303, 
322, 326, 327, 328, 329, 330, 331, 332, 333, 335, 364, 365, 
366, 367, 385, 386, 387, 388, 411, 413, 414, 415, 416, 419, 
441, 442, 443, 501, 502, 503, and 504 according to FIG. 1, 
or a homologue of said molecule or molecular complex, 
wherein said homologue comprises a binding pocket that has 
a root mean square deviation from the backbone atoms of 
said amino acids of not more than 1.5 A. 

More preferably, the binding pocket is defined by struc- 
ture coordinates of IMPDII amino acids situated within 
about 3.5 A of XMP* in the crystal, i.e., amino acids 68, 70, 
322, 328, 329, 331, 332, 335, 364, 366, 387, 388, 411, 413, 
414, 415, 441, 442, 501, and 502 according to FIG. 1, or a 
homologue of said molecule or molecular complex, wherein 
said homologue comprises a binding pocket that has a root 
mean square deviation from the backbone atoms of said 
amino acids of not more than 1.5 A. 

According to another embodiment, the present invention 
provides a molecule or molecular complex comprising all or 
any parts of the binding pocket defined by structure coor- 
dinates of IMPDH amino acids situated within about 7 A of 
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either MPA or XMP* in the crystal, i.e., amino acids 67, 68, comprises a binding pocket that has a root mean square 

69, 70, 73, 93, 273, 274, 275, 276, 277, 303, 322, 323, 324, deviation from the backbone atoms of said amino acids of 

325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 337, not more than 15 A. 

339, 340, 364, 365, 366, 367, 368, 385, 386, 387, 388, 389, Preferably, the binding pocket defined hy structure ennr- 

391, 411, 412, 413, 414, 415, 416, 419, 420, 439, 440, 441, 5 dinatcs of IMPDH amino acids situated within about 5 A of 

442, 443, 469, 470, 500, 501, 502, 503, 504, 505, and 506, MPAin the crvsta l f i.e., amino acids 274, 275, 276, 277 303 

according to FIG. 1, or a homologue of said molecule or 32 2, 324, 325, 326, 331, 333, 414, 415, and 441 according 

molecular complex comprising a binding pocket or pockets t0 pjc. 1, or a homologue of said molecule or molecular 

that has a root mean square deviation from the backbone complex, wherein said homologue comprises a binding 
atoms of said amino acids of not more than 1.5 A. jo pocket that has a root mean square deviation from the 

Preferably, the binding pocket that.is defined by structure backbone atoms of said amino acids of not more than 1 .5 A. 

coordinates of those IMPDH amino acids situated within More pre ferably, the binding pocket is defined by struc- 

about5 A of either MPA or XMP* in the crystal, i.e., amino (ure coordinates of IMPDH amino acids situated within 

acids 68, 69, 70, 274, 275, 276, 277, 303, 322, 324, 325, 326, about 3>5 A of MPA in the crystal, i.e., amino acids 275 276 
327, 328, 329, 330, 331, 332, 333, 335, 364, 365, 366, 367, 15 m , 325, 326, 331, 333 and 441 according to FIG. 1, or a 

385, 386, 387, 388, 411, 413, 414, 415, 416, 441, 442, 443, homologue of said molecule or molecular complex, wherein 

501, 502, 503, and 504 according to FIG. 1, or a homologue said homo logue comprises a binding pocket that has a root 

of said molecule or molecular complex, wherein said homo- mcan deviation from the backbone atoms of said 

logue comprises a binding pocket that has a root mean araino acids of not more than 1.5 A. 

square deviation from the backbune atoms of those amino 20 a,.,.,„.,i;«., , f ,, 1 .L„ t u 

V, f , i< X According lo another embodiment, the present invention 

acute ol not more than 1.5 A. provides a machine- readable data storage medium, compris- 

More preferably, the binding pocket is defined by struc- ,' n g a data storage material encoded with machine readable 

ture coordinates of IMPDH amino acids situated within data which, when using a machine programmed with 

about 3.5 A of MPA or XMP* in the crystal, i.e., amino acids instructions for using said data, is capable of displaying a 

68, 70, 275, 276, 303, 322, 325, 326, 328, 329, 331, 332, " graphical three-dimensional representation of a molecule or 

333, 335, 364, 366, 387, 388, 411, 413, 414, 415, 441, 442, molecular complex comprising all or any parts of a binding 

501, and 502 according to FIG. I +/- a root mean square pocket defined by structure coordinates of IMPDH amino 

deviation from the backbone atoms of said amino acids of ac jds situated within about 7 A of XPM* in the crystal, i.e., 

not more than 1.5 A. ammo acids 67, 68, 69, 70, 73, 274, 275, 276, 303, 322, 323^ 

Even more preferred are molecules or molecular com- J 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 

plexes that are defined by the entire set of structure coordi- 364, 365, 366, 367, 368, 385, 386, 387, 388, 389, 391, 411, 

nates in FIG. 1 +/- a root mean square deviation from the 412, 413, 414, 415, 416, 419, 440, 441, 442, 443, 500, 501, 

conserved backbone atoms of those amino acids of not more 502, 503, 504, 505, and 506 according to FIG. 1, or a 

than 1.5 A. An alternative more preferred embodiment of 35 homologue of said molecule or molecular complex, wherein 

this invention is a molecular complex that comprises amino said homologue comprises a binding pocket that has a root 

acids 1-514 of IMPDH, XMP*, and MPA. mean square deviation from the backbone atoms of said 

In order to use the structure coordinates generated for the amino acids of not more than 1.5 A. 

IMPDH/XMP*/MPA complex or one of its binding pockets Preferably, the binding pocket is defined by structure 

or homologues thereof, it is sometimes necessary to convert 40 coordinates of IMPDH amino acids situated within about 5 

them into a three-dimensional shape. This is achieved A of XMP* in the crystal, i.e., amino acids 68, 69, 70, 303, 

through the use of commercially available software that is 322, 326, 327, 328, 329, 330, 331, 332, 333, 335, 364, 365, 

capable of generating three-dimensional graphical represen- 366, 367, 385, 386, 387, 388, 411, 413, 414, 415, 416, 419, 

laiions of molecules or portions thereof from a set of 441, 442, 443, 501, 502, 503, and 504 according lo FIG. 1, 

structure coordinates. 45 or a homologue of said molecule or molecular complex, 

Therefore, according to another embodiment of this wherein said homologue comprises a binding pocket that has 

invention is provided a machine -readable storage medium a mot mean square deviation from the backbone atoms of 

comprising a data storage material encoded with machine said amino acids of not more than 1.5 A. 

readable data which, when using a machine programmed More preferably, the binding pocket is defined by struc- 

with instructions for using said data, is capable of displaying 50 ture coordinates of IMPDH amino acids situated within 

a graphical three-dimensional representation of any of the about 3.5 A of XMP* in the crystal, i.e., amino acids 68, 70, 

molecule or molecular complexes of this invention that have 322, 328, 329, 331, 332, 335, 364, 366, 387, 388, 411, 413, 

been described above. 414, 415, 441, 442, 501, and 502 according to FIG. 1, or a 

According to another embodiment, the present invention homologue of said molecule or molecular complex, wherein 

provides a machine-readable data storage medium, compris- 55 said homologue comprises a binding pocket that has a root 

ing a data storage material encoded with machine readable mean square deviation from the backbone atoms of said 

data which, when using a machine programmed with amino acids of not more than 1 .5 A. 

instructions for using said data, is capable of displaying a According to another embodiment, the present invention 

graphical three-dimensional representation of a molecule or provides a machine-readable storage medium is capable of 

molecular complex comprising all or any parts of a binding 60 displaying a graphical three-dimensional representation of a 

pocket defined by structure coordinates of IMPDH amino molecule or molecular complex comprising all or any parts 

acids situated within about 7 A of MPA in the crystal, i.e., of a binding pocket defined by structure coordinates of 

amino acids 68, 69, 93, 273, 274, 275, 276, 277, 303, 322, IMPDH amino acids situated within about 7 A of MPA or 

324, 325, 326, 327, 328, 330, 331, 332, 333, 334, 337, 339, XMP* in the crvstal, i.e., amino acids 67, 68, 69,70, 73, 93, 

340, 364, 413, 414, 415, 416, 420, 439, 440, 441, 442, 469, 65 273, 274, 275, 276, 277, 303, 322, 323, 324, 325, 326, 327, 

and 470 according to FIG. 1. or a homologue of said 328,329,330.331,332,333,334,335,337,339,340.364, 

molecule or molecular complex, wherein said homologue 365, 366, 367, 368, 385, 386, 387, 388, 389, 391, 411, 412, 
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413, 414, 415, 416, 419, 420, 439, 440, 441, 442, 443, 469, 
470, 500, 501, 502, 503, 504, 505, and 506 according to FIG. 
1, or a homologue of said molecule or molecular complex, 
wherein said homologue comprises a binding pocket that has 
a rod mean square deviation from the backbone atoms of 
said amino acids of not more than 1.5 A. 

Preferably, the binding pocket is defined by structure 
coordinates of IMPDH amino acids situated within about 5 
A of MPAor XMP* in the crvstal, i.e., amino acids 68, 69, 
70, 274, 275, 276, 277, 303, 322, 324, 325. 326, 327, 328, 
329, 330, 331, 332, 333, 335, 364, 365, 366, 367, 385, 386, 
387, 388, 411, 413, 414, 415, 416, 441, 442, 443, 501, 502, 
503, and 504 according to FIG. 1 +/- a root mean square 
deviation from the backbone atoms of said amino acids of 
not more than 1.5 A. 

More preferably, the binding pocket is defined by struc- 
ture coordinates of IMPDH amino acids situated within 
about 3.5 A of MPAor XMP* in the crystal, i.e., amino acids 
68, 70, 275, 276, 303, 322, 325, 326, 328, 329, 331, 332, 
333, 335, 364, 366, 387, 388, 411, 413, 414, 415, 441, 442, 
501, and 502 according to FIG. 1 +/- a root mean square 
deviation from the backbone atoms of said amino acids of 
not more than 1.5 A. 

Even more preferred is a machine-readable data storage 
medium that is capable of displaying a graphical three- 
dimensional representation of a molecule or molecular com- 
plex that is defined by the structure coordinates of all of the 
amino acids in FIG. 1 +/- a root mean square deviation from 
the backbone atoms of those amino acids of not more than 
1.5 A. 

According to an alternate embodiment, the machine - 
readable data storage medium comprises a data storage 
material encoded with a first set of machine readable data 
which comprises the Fourier transform of the structure 
coordinates set forth in FIG. 1, and which, when using a 
machine programmed with instructions for using said data, 
can be combined with a second set of machine readable data 
comprising the X-ray diffraction pattern of a molecule or 
molecular complex to determine at least a portion of the 
structure coordinates corresponding to the second set of 
machine readable data. 

FIG. 9 demonstrates one version of these embodiments. 
System 10 includes a computer 11 comprising a central 
processing unit ("CPU") 20, a working memory 22 which 
may be, e.g, RAM (random- access memory) or "core" 
memory, mass storage memory 24 (such as one or more disk 
drives or CD-ROM drives), one or more cathode -ray tube 
("CRT*) display terminals 26, one or more keyboards 28, 
one or more input lines 30, and one or more output lines 40, 
all of which arc interconnected by a conventional bidirec- 
tional system bus 5.0. 

Input hardware 36, coupled to computer 11 by input lines 
30, may be implemented in a variety of ways. Machine- 
readable data of this invention may be inputted via the use 
of a modem or modems 32 connected by a telephone ltue or 
dedicated data line 34. Alternatively or additionally, the 
input hardware 36 may comprise CD-ROM drives or disk 
drives 24. In conjunction with display terminal 26, keyboard 
28 may also be used as an input device. 

Output hardware 46, coupled to computer 11 by output 
lines 40, may similarly be implemented by conventional 
devices. By way of example, output hardware 46 may 
include CRT display terminal 26 for displaying a graphical 
representation of a binding pocket of this invention using a 
program such as QUANTA as described herein. Output 
hardware might also include a printer 42, so that hard copy 
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output may be produced, or a disk drive 24, to store system 
output for later use. 

In operation, CPU 20 coordinates the use of the various 
input and output dev ices 36, 46, coordinates data accesses 
from mass storage 24 and accesses to and from working 
memory 22, and determines the sequence of data processing 
steps. A number of programs may be used to process the 
machine-readable data of this invention. Such programs are 
discussed in reference to the computational methods of drug 
> discovery as described herein. Specific references to com- 
ponents of the hardware system 10 are included as appro- 
priate throughout the following description of the data 
storage medium. 

FIG. 10 shows a cross section of a magnetic data storage 
medium 100 which can be encoded with a machine-readable 
data that can be carried out by a system such as system 10 
of FIG. 9. Medium 100 can be a conventional floppy diskette 
or hard disk, having a suitable substrate 101, which may be 
conventional, and a suitable coating 102, which may be 
conventional, on one or both sides, containing magnetic 
domains (not visible) whose polarity or orientation can be 
altered magnetically. Medium 100 may also have an opening 
(not shown) for receiving the spindle of a disk drive or other 
data storage device 24. 

The magnetic domains of coating 102 of medium 100 are 
polarized or oriented so as to encode in manner which may 
be conventional, machine readable data such as that 
described herein, for execution by a system such as system 
10 of FIG. 9. 

FIG. 11 shows a cross section of an optically-readable 
data storage medium 110 which also can be encoded with 
such a machine -readable data, or set of instructions, which 
can be carried out by a system such as system 10 of FIG. 9. 
Medium 110 can be a conventional compact disk read only 
memory (CD-ROM) or a rewritable medium such as a 
magneto-optical disk which is optically readable and 
magneto-optically writable. Medium 100 preferably has a 
suitable substrate 111, which may be conventional, and a 
suitable coating 112, which may be conventional, usually of 
one side of substrate 111. 

In the case of CD-ROM, as is well known, coating 112 is 
reflective and is impressed with a plurality of pits 113 to 
encode the machine -readable data. The arrangement of pits 
is read by reflecting laser light off the surface of coating 112. 
A protective coating 114, which preferably is substantially 
transparent, is provided on top of coating 112. 

In the case of a magneto-optical disk, as is well known, 
coating 112 has no pits 113, but has a plurality of magnetic 
domains whose polarity or orientation can be changed 
magnetically when heated above a certain temperature, as by 
a laser (not shown). The orientation of the domains can be 
read by measuring the polarization of laser light reflected 
from coating 112. The arrangement of the domains encodes 
the data as described above. 

Thus, in accordance with the present invention, data 
capable of displaying the three dimensional stiuctuie of 
IMPDH and portions thereof and their structurally similar 
homologues is stored in a machine-readable storage 
medium, which is capable of displaying a graphical three- 
dimensional representation of the structure. Such data may 
be used for a variety of purposes, such as drug discovery. 

For example, the structure encoded by the data may be 
computationally evaluated for its ability to associate with 
chemical entities. Chemical entities that associate with 
IMPDH may inhibit IMPDH, and arc potential drug candi- 
dates. Alternatively, the structure encoded by the data may 
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be displayed in a graphical three-dimensional representation A potential inhibitor of a IMPDH-like binding pocket may 

on a computer screen. This allows visual inspection of the be computationally evaluated by means of a series of steps 

structure, as well as visual inspection of the structure's in which chemical entities or fragments are screened and 

association with chemical entities. selected for their ability to associate with the IMPDH-like 

Thus, according to another embodiment, the invention 5 binding pockets. 

relates to a method for evaluating the potential of a chemical 0ne ski Ilc <i in the art may use one of several methods to 

entity to associate with any of the molecules or molecular screen chemical entities or fragments for their ability to 

complexes set forth above. This method comprises the steps associate with a IMPDH-like binding pocket. This process 

of: a) emploving computational means to perform a fitting b ? vis 1 ual inspection of, for example, a 1MPDH- 

operation between the chemical entity and a binding pocket io l k / D ^ cl ' n S f° °" the computer screen based on the 

of the molecule or molecular complex; and b) analyzing the S"^ 1 10 FIG * t 1 h °f 0the t r K coordinatcs 

results of said fitting operation to quantifv the association ^^^^ ^ ^"T < ^ T*^ 

u * t. ■ i .■. a ,u L - J- i readable storage medium. Selected fragments or chemical 

between the chemical entity and the binding pocket. Tne emities then be kion ^ in a var % of orientations? 

term "chemical entity' , as used herein, refers to chemical or [locked> within |ha( bjndi kc , as defincd 

compounds, complexes ot at least two chemical compounds, 15 Docking may bc accomplished using software such as 

and fragments of such compounds or complexes. Q uanta and SybyU followed by energy minimization and 

For the first time, the present invention permits the use of molecular dynamics with standard molecular mechanics 

molecular design techniques to identify, select and design force fields, such as CHARMM and AMBER, 

chemical entities, including inhibitory compounds, capable Specialized computer programs may also assist in the 

of binding to IMPDH-like binding pockets. 20 pruccss of selecting fragments or chemical emities. These 

Applicants' elucidation of the XMP* and MPA binding include: 1. GRID (P. J. Goodford, "A Computational Pro- 
sites on IMPDH provides the necessary information for c< T dure for Determining Energetically Favorable Binding 
designing new chemical entities and compounds that mav Sites on Biologically Important Macromolecules", X Med. 
interact with eiLher or both IMPDH-like binding pockets, in ^f", T 2 r 8 '. PP' . 849 ^f ^^wISj*/ 1 ^ 1 * fr ° m 
whole or in part. This elucidation also enables the evaluation 25 Umversriy Oxlord, UK 2. MCSS (A Mirauker d 

of structure-activity data for analogs of MPA or other cL^n^ 

j !.• u L- j » , Kjf nnTT i-i l> j- 1 simultaneous Search Method. Proteins: Structure, hunc- 

compounds which bind to IMPDH-like binding pockets. tfflM mdGen&ics> u> pp , 29 „ 34 ( 19 9l)). MCSS is availXe 

Fhroughout this section, discussions about the ability of f rom Molecular Simulations, San Diego, Calif. 3. 
an entity to bind to, associate with or inhibit a IMPDH-like 3Q AUTODOCK (D. S. Ooodscll et al., "Automated Docking 

binding pocket refers to features of the entity alone. Assays of Substrates tn Proteins by Simulated Annealing", Proteins: 

to determine if a compound binds to IMPDH are well known Structure, Function, and Genetics, 8, pp. 195-202 (1990)). 

in the art [B. Magasanik et al., J. Biol. Chenu, 226, p. 339 AUTODOCK is available from Scripps Research Institute, 

( 1957 >J La Jolla, Calif. 4. DOCK (I. D. Kuntz et al., "A Geometric 

The design of compounds that bind to or inhibit IMPDH- 35 Approach to Macromolecule-Ligand Interactions", J. MoL 

like binding pockets according to this invention generally Biol., 161, pp. 269-288 (1982)). DUCK is available from 

involves consideration of two factors. First, the entity must University of California, San Francisco, Calif, 

bc capable of physically and structurally associating with Once suitable chemical entities or fragments have been 

parts or all of the IMPDH-like binding pockets. Non- selected, they can bc assembled into a single compound or 

covalent molecular interactions important in this association 40 complex. Assembly may be preceded by visual inspection of 

include hydrogen bonding, van der Waals interactions, the relationship of the fragments to each other on the 

hydrophobic interactions and electrostatic interactions. three-dimensional image displayed on a computer screen in 

Second, the entity must bc able to assume a conformation relation to the structure coordinates of IMPDH. This would 

that allows it to associate with the IMPDH-like binding be followed by manual model building using software such 

pocket directly. Although certain portions of the entity will 45 as Quanta or Sybyl [Tripos Associates, St. Louis, Mo.], 

not directly participate in these associations, those portions Useful programs to aid one of skill in the art in connecting 

of the entity may still influence the overall conformation of the individual chemical entities or fragments include: 1. 

the molecule. This, in turn, may have a significant impact on CAVEAT (P. A. Bartlett et al, "CAVEAT: A Program to 

potency. Such conformational requirements include the Facilitate the Structure-Derived Design of Biologically 

overall three -dimensional structure and orientation of the 50 Active Molecules", in Molecular Recognition in Chemical 

chemical entity in relation to all or a portion of the binding and Biological Problems" Special Pub., Royal Chera. Soc, 

pocket, or the spacing between functional groups of an entity 78, pp. 182-196 (1989); G. Lauri and P. A. Bartlett, 

comprising several chemical entities that directly interact "CAVEAT: a Program to Facilitate the Design of Organic 

with the IMPDH-like binding pocket or homologues thereof . Molecules", J, Comput. Aided MoL Des., 8, pp. 51-66 

The potential inhibitory or binding effect of a chemical 55 (1994)). CAVEAT is available from the University of 

entity on a IMPDH-like binding pocket may be analyzed California, Berkeley, Calif. 2. 3D Database systems such as 

prior to its actual synthesis and testing by the use of ISIS(MDT .Information Systems, San Uandro, Calif.). Tin's 

computer modeling techniques. If the theoretical structure of area is reviewed in Y. C. Martin, "3D Database Searching in 

the given entity suggests insufficient interaction and asso- Drug Design"../. Med. Chem., 35, pp. 2145-2154(1992). 3. 

ciation between it and the IMPDH-like binding pocket, 60 HOOK (M. B. Eisen et al, "HOOK: A Program for Finding 

testing of the entity is obviated. However, if computer Novel Molecular Architectures that Satisfy the Chemical 

modeling indicates a strong interaction, the molecule may and Stcric Requirements of a Macro molecule Binding Site", 

then bc synthesized and tested for its ability to bind to a Proteins: Struct., Fund., Genet., 19, pp. 199-221 (1994). 

IMPDII-likc binding pocket. This may be achieved by HOOK is available from Molecular Simulations, San Diego, 

testing the ability of the molecule to inhibit IMPDH using 65 Calif. 

the assays described in Examples 7 and 8. In this manner, Instead of proceeding to build an inhibitor of a 1MPDH- 

synthesis of inoperative compounds may be avoided, like binding pocket in a step-wise fashion one fragment or 
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chemical entity at a time as described above, inhibitory or instance, using a Silicon Graphics workstation such as an 

other IMPDH binding compounds may be designed as a Indigo" with "IMPACT" graphics. Other hardware systems 

whole or "de novo" using either an empty binding site or and software packages will be known to those skilled in the 

optionally including some portion(s) of a known inhibitor art. 

(s). There arc many dc novo ligand design methods includ- 5 Another approach enabled by this invention, is the com- 
ing: 1. LUDI (H.-J. Bohm, "The Computer Program LUDI: putalional screening of small molecule databases for chemi- 
A New Method for the De Novo Design of Enzyme ca l entities or compounds that can bind in whole, or in part 
Inhibitors", J. Comp. Aid Molec. Design, 6, pp. 61-78 to a IMPDH binding pocket. In this screening, the quality of 
(1992)). LUDI is available from Molecular Simulations fit of such entities to the binding site may be judged either 
Incorporated, San Diego, Calif. 2. LEGEND (Y Nishibata et 1Q by shape complementarity or by estimated interaction 
al., Tetrahedron, 47, p. 8985 (1991)). LEGEND is available energy [E. C. Meng et al.,J. Comp. Client., 13, pp. 505-524 
from Molecular Simulations Incorporated, San Diego, Calif. (1 992)]. 

3. Leapfrog (available from Tripos Associates, St. Louis, Thus, enabled by this invention arc compounds that 

Mo,). 4. SPROUT (V. Gillet et al, ''SPROUT A Program for inhibit IMPDH by associating directly with the M PA binding 

Structure Generation)'*, J* Comput, Aided Mol. Design, 7, site. In one embodiment, such compounds comprise a sur- 

pp. 127-153 (1993)). SPROUT is available from the Uni- ' rogale for the bicyclie ring portion of MPA and additional 

versity of Leeds, UK, functionality which imparts affinity for IMPDH. Preferably, 

Other molecular modeling techniques may also be the compounds comprise a substantially hydrophobic core 

employed in accordance with this invention [see, e.g., N. C. ca P able ot making van der Waals contact with the bound 

Cohen et al., "Molecular Modeling Software and Methods „ n ™£* inter ™diate and one or more of the following 

for Medicinal Chemistry", /. Med Chenu, 33, pp. 883-894 IMPDH residues: 274 > Ser 275 > Ser 276 > G ^ 277 > Asn 

(1990); see also, M. A. Navia and M. A. Murcko, "The Use 303, Arg 322, Gly 324, Met 325, Gly 326, Thr 333, Met 414, 

of Structural Information in Drug Design", Current Opin- GV * 415 and Gln 441 ' and farthcr comprise one or more 

ions in Structural Biology, 2, pp. 202-210 (1992); L. M. atoms that are substltuted via linkers onto the substantially 

Balbes et al., "A Perspective of Modern Methods in , s Mrophobic core, wherein the atoms are capable of forming 

Computer-Aided Drug Design", in Reviews in Computa- " ouc or more Mrugen ^nds with residues such as Asp 274, 

tional Chemistry, Vol. 5, K. B. Lipkowitz and D. B. Bovd, 11lr 333 > GI " 441 • Glv 326 ' ur ,warb y residues mi IMPDH. 

Eds., VCH, New York, pp. 337-380 (1994)' see also, W,'c Preferably, these linkers form additional van der Waals 

Guida, "Software For Structure-Based Drug Design", Cum interactions with residues His 93, Gly 251 , Thr 252, His 253, 

ODhL Struct Biology,, 4, pp. 777-781 (1 994)]. „ ^P 256 > ^ 259 > Uu 273 > Phe 282 > and Gln 283 > °' nearby 

Once a compound has been designed or selected by the J rcsiducs - More preferably such compounds have a strain 

above methods, the efficiency with which that entity mav encrgy of J 10 kcal / m °l or ^ss. Even more preferably, these 

bind to an IMPDH binding pocket may be tested and '°T^ , wn ) a,fl u fe 7 ^ ^ condary amide 

optimised by computational evaluation. For example, an boad f; M f <f P»*'*fc these compounds have a molecular 

effective IMPDH binding pocket inhibitor must preferablv , 5 We * ghl 0t leSS tban 1000, 

demonstrate a relatively small difference in energy between " For cxam P lc > according to another embodiment, these 

its bound and free states (i.e., a small deformation energy of compounds arc those of formula (I): 
binding). Thus, the most efficient IMPDH binding pocket 

inhibitors should preferably be designed with a deformation C 1 ) 

energy of binding of not greater than about 10 kcal/mole, 4tJ 
more preferably, not greater than 7 kcal/mole. IMPDH 
binding pocket inhibitors may interact with the binding 
pocket in more than one conformation that is similar in 
overall binding energy. In those cases, the deformation 

energy of binding is taken to be the difference between the 45 
energy of the free entity and the average energy of the 
conformations observed when the inhibitor binds to the 

protein. wherein: 

An entity designed or selected as binding to an IMPDH A is — C(O) — or — S(0) 2 — ; 

binding pocket may be further computationally optimized so 50 B is — O — or — N(R a ) — ; 

that in its bound state it would preferably lack repulsive D is — CH 2 — or — CH 2 CH 2 — ; 

electrostatic interaction with the target enzyme and with the h is selected from the group coasisting of C(OH), C(SH), 

surrounding water molecules. Such non-complementary CCNHJ, C(NHR J ), C(F), N and — N(0 -)— : 

electrostatic interactions include repulsive charge-charge, G is a C : _ s straight or branched alkyl group or a C^ 

dipole-dipole and charge-dipole interactions. 55 straight or branched alkenyl or aikynyl group, wherein any 

Specific computer software is available in the art to CH 2 group is optionally replaced by — O — or — N(H) — ; 

evaluate compound deformation energy and electrostatic J is selected from the group consisting of CH 2 , O, N, S, 

interactions. Examples of programs designed for such uses and a 5-6 membered monocyclic ring system, containing 

include: Gaussian 94, revision C (M. J. Frisch, Gaussian, from 0-4 heteroatoms selected from the group consisting of 

Inc., Pittsburgh, Pa. ©1995); AMBER, version 4.1 (P. A. 60 — O— , — N— , and — S— , and optionally containing one or 

Kollman, University of California at San Francisco, ©1995); more double bonds, wherein when a heteroalom is attached 

QUANTA/CHARMM (Molecular Simulations, Inc., San to at least one — CH 2 — , the — CH 2 — is optionally substi- 

Diego, Calif. ©1995); Insight II/Discover (Molecular tuted with =0; 

Simulations, Inc., San Diego. Calif. ©1995); DelPhi K is a C x _ s straight or branched alkyl group or a C 2 _ 5 

(Molecular Simulations, Inc., San Diego, Calif. ©1995); and 65 straight or branched alkenyl or aikynyl group, wherein any 

AMSOL (Quantum Chemistry Program Exchange, Indiana CIL of the alkyl, alkenyl, or aikynyl groups is optionally 

University). These programs may be implemented, for replaced by — O — , — N(H) — , or — £ — ; 
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L is selected from the group consisting of — R 1 , — OH, 
— OR 1 , — NH 2 , and — N(H) (R 1 ); 

M is a C 0 _ 3 straight or branched alkyl group or a C 2 _ s 
straight or branched alkenyl group; 

N is selected from the group consisting of — OH, — OR 1 , 
— NH 2 , — N(H) (R 1 ), — C0 2 H, — F, — CI. -5 (0 2 )NH 2 , 
-^S(OJN(H) (R 1 ), — N0 2 , and — CN; 

provided that when M is — CH 2 — , then N is not — OH; 

U is a substituent bound to an alkyl carbon atom of K and 
selected from the group consisting of — OH, — OR 1 , 
—NR., — N(H) (R 1 ), — C0 2 H, — F, -^(0 2 )NH 2 , — S0 2 N 
(H) (R 1 ), — N0 2 , and — CN; and 

Rj is a C 1-4 straight or branched alkyl. 

In another embodiment, this invention provides com- 
pounds of formula (II): 




wherein, 

A, B, E, G, J, Kand U are as defined above in formula (I); 

each D is independently selected from — CH 2 — or 
— CH 2 CH 2 — ; 

Q is selected from the group consisting of — 0 — , 
— N(H) — , —NCR 1 )—, and — CH 2 — ; and 

T is selected from the group consisting of — CII 2 — , 
— C(0>— and — S(0 2 )— . 

In another embodiment, this invention provides com- 
pounds of formula (III): 



(in) 




wherein: 

A, B, D, E, G, J, K and U are as defined above in formula 

(i); 

each D is as defined above in formula (II); 

Q is selected from the group consisting of — 0 — , 50 
— N(H) — , —NCR 1 ) — , and — CH 2 — ; and 

T is selected from the group consisting of — CH 2 — , 
— C(0>- and —S(0 2 )—. 

Unless expressly stated to the contrary, the terms 
" — S0 2 — " and *' — S(0) 2 — " as used herein refer to a 55 
sulfone or sulfone derivative (i.e., both appended groups 
linked to the S), and not a sulfinate ester. 

The term "immunosuppressant" refers to a compound or 
drug which possesses immune response inhibitory activity. 
Examples of such agents include cyclosporin A, FK506, 60 
rapamycin, lefiunornide, deoxyspergualin, prednisone, 
a/alhiuprine, mycophenolate mufetil, 0KT3, ATAG and 
mizoribine. 

IMPDH-mediated disease refers to any disease state in 
which the IMPDH enzyme plays a regulatory role in the 65 
metabolic pathway of that disease. Examples of IMPDH- 
mediated disease include transplant rejection and autoim- 



mune diseases, such as rheumatoid arthritis, multiple 
sclerosis, juvenile diabetes, asthma, and inflammatory bowel 
disease, as well as cancer, viral replication diseases and 
vascular diseases. 

Pharmaceutical compositions of this invention comprise a 
compound of formulae t — III or a pharmaceutically accept- 
able salt thereof; an additional agent selected from an 
immunosuppressant, an anti-cancer agent, an anti-viral 
agent, or an anti-vascular hyperprolife ration compound; and 
any pharmaccutically acceptable carrier, adjuvant or vehicle. 
Alternate compositions of this invention comprise a com- 
pound of formulae I — III or a pharmaceutical^ acceptable 
salt thereof; and a pharmaceutically acceptable carrier, adju- 
vant or vehicle. Such composition may optionally comprise 
an additional agent selected from an immunosuppressant, an 
anti-cancer agent, an anti-viral agent, or an anti-vascular 
hyperproliferation compound. 

The pharmaceutical compositions of this invention may 
be admin istered orally, parenterally, by inhalation spray, 
topically, rectally, nasally, buccally, vaginally or via an 
implanted reservoir. We prefer oral administration or admin- 
istration by injection. The pharmaceutical compositions of 
this invention may contain any conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants or vehicles. 
In some cases, the pH of the formulation may be adjusted 
with pharmaceutically acceptable acids, bases or buffers to 
enhance the stability of the formulated compound or its 
delivery form. The term parenteral as used herein includes 
subcutaneous, intracutaneous, intravenous, intramuscular, 
intra-articular, intrasynovial, intrasternal, intrathecal, 
intralesional and intracranial injection or infusion tech- 
niques. 

Dosage levels of between about 0.01 and about 100 mg/kg 
body weight per day, preferably between about 0.5 and about 
75 mg/kg body weight per day of the IMPDH inhibitory 
compounds described herein are useful in a monotherapy for 
the prevention and treatment of IMPDH mediated disease. 
Typically, the pharmaceutical compositions of this invention 
will be administered from about 1 to about 5 times per day 
or alternatively, as a continuous infusion. Such administra- 
tion can be used as a chronic or acute therapy. The amount 
of active ingredient that may be combined with the carrier 
materials to produce a single dosage form will vary depend- 
ing upon the host treated and the particular mode of admin- 
istration. A typical preparation will contain from about 5% 
to about 95% active compound (w/w). Preferably, such 
preparations contain from about 20% to about 80% active 
compound. 

When the compositions of this invention comprise a 
combination of an IMPDH inhibitor of formulae I — III and 
one or more additional therapeutic or prophylactic agents, 
both the IMPDH inhibitor and the additional agent should be 
present at dosage levels nf between about 10 to 100%, and 
more preferably between about 10 to 80% of the dosage 
normally administered in a monotherapy regimen. 

The structure coordinates set forth in FIG. 1 can also be 
used to aid in obtaining structural information about another 
crystallized molecule or molecular complex. This may be 
achieved by any of a number of well-known techniques, 
including molecular replacement. 

Therefore, in another embodiment this invention provides 
a method of utilizing molecular replacement to obtain struc- 
tural information about a molecule or molecular complex 
whose structure is unknown comprising the steps of: 

a) crystallizing said molecule or molecular complex of 
unknown structure; 

b) generating an X-ray diffraction pattern from said 
crystallized molecule or molecular complex; and 
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c) applying at least a portion of the structure coordinates 
set forth in FIG. 1 to the X-ray diffraction pattern to 
generate a three-dimensional electron density map of 
the molecule or molecular complex whose structure is 
unknown. 5 
By using molecular replacement, all or part of the struc- 
ture coordinates of the IMPDH/XMPVMPA complex as 
provided by this invention (and set forth in FIG. 1) can be 
used to determine the structure of a crystallized molecule or 
molecular complex whose structure is unknown more JQ 
quickly and efficiently than attempting to determine such . 
information ab initio. 

Molecular replacement provides an accurate estimation of 
the phases for an unknown structure. Phases are a factor in 
equations used to solve crystal structures that can not be 
determined directly. Obtaining accurate values for the 15 
phases, by methods other than molecular replacement, is a 
time-consuming process that involves iterative cycles of 
approximations and refinements and greatly hinders the 
solution of crystal structures. However, when the crystal 
structure of a protein containing at least a homologous 20 
portion has been solved, the phases from the known struc- 
ture provide a satisfactory estimate of the phases for the 
unknown structure. 

Thus, this method involves generating a preliminary 
model of a molecule or molecular complex whose structure 25 
coordinates are unknown, by orienting and positioning the 
relevant portion of the IMPDH/XMPVMPA complex 
according to FIG. 1 within the unit cell of the crystal of the 
unknown molecule or molecular complex so as best to 
account for the observed X-ray diffraction pattern of the 30 
crystal of the molecule or molecular complex whose struc- 
ture is unknown. Phases can then be calculated from this 
model and combined with the observed X-ray diffr action 
pattern amplitudes to generate an electron density map of the 
structure whose coordinates are unknown. This, in turn, can 35 
be subjected to any wellkhown model building and structure 
refinement techniques to provide a final, accurate structure 
of the unknown crystallized molecule or molecular complex 
[E. Lattman, "Use of the Rotation and Translation 
Functions", in Meth. Enzymol, 115, pp. 55-77 (1985); M. G. 40 
Rossmann, ed., "The Molecular Replacement Method*', Int. 
Set Rev. Ser., No. 13, Gordon & Breach, New York (1972)]. 

The structure of any portion of any crystallized molecule 
or molecular complex that is sufficiently homologous to, any 
portion of the IMPDH/XMP*/MPA complex can be resolved 45 
by this method. 

In a preferred embodiment, the method of molecular 
replacement is utilized to obtain structural information about 
a molecule or molecular complex, wherein the complex 
comprises at least one IMPDH subunit or homologuc. 50 

ihc structure coordinates of IMPDH as provided by this 
invention are particularly useful in solving the structure of 
other crystal forms of IMPDH or IMPDH complexes. 

Furthermore, the structure coordinates of IMPDH as 
provided by this invention are useful in solving the structure 55 
of IMPDH mutants, which may optionally be crystallized in 
co-complex with a chemical entity. The crystal structures of 
a series of such complexes may then be solved by molecular 
replacement and compared with that of wild-type IMPDH. 
Potential sites for modification within the various binding eo 
sites of the enzyme may thus be identified. This information 
provides an additional tool for determining the most efficient 
binding interactions, for example, increased hydrophobic 
interactions, between IMPDII and a chemical entity or 
compound. 65 

The structure coordinates are also particularly useful to 
solve the structure of crystals of IMPDH or IMPDH homo- 



logues co-complexed with a variety of chemical entities. 
This approach enables the determination of the optimal sites 
for interaction between chemical entities, including candi- 
date IMPDH inhibitors and IMPDH. For example, high 
resolution X-ray diffraction data collected from crystals 
exposed to different types of solvent allows the determina- 
tion of where each type of solvent molecule resides. Small 
molecules that bind tightly to those sites can then be 
designed and synthesized and tested for their IMPDH inhi- 
bition activity. 

All of the complexes referred to above may be studied 
using well-known X-ray diffraction techniques and may be 
refined versus 1 .5-3 A resolution X-ray data to an R value 
of about 0.20 or less using computer software, such as 
X-PLOR [Yale University, ©1992, distributed by Molecular 
Simulations, Inc.; see, e.g., Blundell & Johnson, supra; 
Meth. Enzymol., vol. 114 & 115, H. W. Wyckoffet al., eds., 
Academic Press (1985)]. This information may thus be used 
to optimize known IMPDH inhibitors, and more 
importantly, to design new IMPDH inhibitors. 

In another embodiment of this invention is provided a 
method for preparing a IMPDH/XMP*/MPA crystal com- 
prising the steps of: 

a. forming a complex between IMPDH and IMP; 

b. adding NAD and MPA to the complex formed io step 

<*; 

c. monitoring the accumulation of the IMPDH/XMPV 
MPA complex; and 

d. crystallizing the complex formed in step c in the 
presence of MeP. 

In order that this invention be more fully understood, the 
following examples are set forth. These examples are for the 
purpose of illustration only and are not to be construed as 
limiting the scope of the invention in any way. 

EXAMPLE 1 

Purification of IMPDH and Preparation of an 
IMPDH/XMPVMPA Complex for Crystallization 

Chinese hamster IMPDH type II was purified by pub- 
lished methods [H. J. Gilbert et. al., Biochem. J., 183, pp. 
481-494 (1979); and T. Ikegami et at., Life Sci., 40, pp. 
2277-2282 (1987)] with the following modifications: Typi- 
cally 100 g of £. colt cell paste containing the over- 
expressed protein was suspended in 5 volumes of Buffer a 
(50 mM Tris-HCl, 300 mM KC1, 2 mM EDTA, 10 mM 
BME, 1.5 M urea, pH 8.0 at 4° C). Protease inhibitors were 
added (0.2 mM PMSF, and 1 mg/liter each of Pepstatin, 
Leupeptin, and E-64) and the cells were lysed in a microf- 
luidizcr (Micro tluidics Corporation) at about 4° C. Cellular 
debris was removed by centrifugation at 45,000xg for 40 
minutes at 4° C. Crystalline ammonium sulfate was added 
slowly to the supernatant, while stirring at 4° C, to a final 
concentration of 25 g per 100 ml supernatant. The ammo- 
nium sulfate solution was allowed to stabilize for 1 hour at 
4° C, whereupon the precipitated IMPDH was harvested by 
centrifugation, as above. The ammonium sulfate pellets 
were resuspended in. Buffer B (50 mM Tris-HCl, 300 mM 
KC1, 2 mM EDTA, 10 mM BME, 10% glycerol, pH 8.0 al 
4° C.) and loaded (20% at a time while the remainder was 
stored at -70° C.) onto a column (5x12.5 cm) nf IMP- 
Sepharose, prepared from epoxy- activated Sepharose 
(Pharmacia) essentially as described by Gilbert et al. (1979). 
The affinity column was washed with more than 4 column 
volumes of Buffer B, then the enzyme was eluted from the 
column with the same buffer containing 10 mM IMP (pH 
readjusted to 8.0 at 4° C, with KOH). 
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At this point the protein appeared to be >95% pure, as 
judged by SDS PAGE, but combined size-exclusion chro- 
matography and light-scattering analyses indicated about 
.30% of the protein existed as high molecular weight aggre- 
gates. The IMPDH-containing fractions were pooled and 
concentrated by ultra-filtration to about 5 mg/ml (50 ml), 
then fractionated on a Sephacryl S-300 (Pharmacia) size- 
exclusion column (5x90 cm, eluting at 3 ml/min in Buffer B, 
at 4° C). This siep removed the aggregated protein and 
virtually all of the IMP used to elute the enzyme from the JO 
affinity matrix. Aggregated IMPDH did not re-appear upon 
re-concentration, but some purified samples still contained 
small quantities of IMP. The residual IMP was removed by 
exhaustive dialysis, when necessary. SDS PAGE and 
N- terminal sequence analyses indicated that the IMPDH 15 
samples were greater than 99% pure at this point. 

Samples for crystallization studies were made as follows. 
One hundred milligrams of purified apo-IMPDH (2-4 
nig/ml) was placed in a stirred ultrafiltration cell with a 30 
kDa MW cul-off membrane. A slock of 100 mM MPA in 20 
MeP was added to a final concentration of 2 mM MPA. IMP 
and NAD were then added in a 2-fold molar excess over 
IMPDH protomers and the solutioas were allowed to equili- 
brate at room temperature for 30 minutes. Samples were 
concentrated and exchanged into fresh Buffer B containing 25 
2 mM MPA, until no IMP, NAD or NADH was detectable 
by high-performance capillary electrophoresis (HPCE). The 
fully inhibited samples were concentrated to 20-60 mg/ml, 
harvested, and centrifuged at 45,000xg for 20 minutes at 4° 
C. 100 ml aliquots were stored at -70° C until use in 
crystallization experiments. 

EXAMPLE 2 

Crystallization of the IMPDH/XMP*/MPA 
Complex 

Crystals of inhibited IMPDH were grown by vapor dif- 
fusion when protein at 20 mg/ml in Buffer B was mixed with 
reservoir (10% polyethylene glycol 6000, 1 M Li CI, 100 
mM tnorpholino ethyl sulfonic (MES) acid, 5.4% MeP (v/v), 
3(3 mM BME, pH 5.88) at a 4:2 ratio, and allowed to staud 
over the reservoir solution at 22° C Crystals grew within 72 
hours to form blocks of approximate dimension 0.15 
mmx0.15 mmx0.5 mm. The crystals belong to space group 
P4, with unit cell dimensions a=b» 110.6 A, c-111.0 A, and 
angles a-p-Y-90". Ihere are two IMDPH/XMPVMPA 
complexes per asymmetric unit of the crystal. Analysis of 
the dissolved crystals showed identical protein composition 
as the original complex solution. 

The addition of MeP was critical in ohtaining well- 
difTracting crystals, and was subsequently identified in elec- 
tron density maps positioned between two phenylalanine 
residues in the crystal. It was also critical to use a Chinese 
hamster form of IMPDH; human type II IMPDH did not 
yield well-diffracting crystals under conditions which did 
yield well-diffracting crystals of Chinese hamster type 11 
IMPDH. 

Those of skill in the art will appreciate that the aforesaid 
crystallization conditions can be varied and still produce 
crystals of IMPDH or IMPDH complexes or homologues 
suitable for structural analysis. Such variations may be used 
alone or in combination, and include final protein complex 
concentrations between 1 rag/ml and 100 mg/ml; any com- 
bination of IMPDH/XMP*/MPA complex to precipitant 
ratios; pH buffer concentrations between 1 mM and 500 
mM; any concentration of BME or other sulphur reducing 
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agent between 0 mM and 100 mM; pH ranges between 4.0 
and 9.0; polyethylene glycol (PEG) concentrations between 
1% and 25% (g/100 ml); PEG weights between 2000 and 
20000; LiCl or other salt concentration between 50 and 2000 
5 mM; any concentration or type of detergent; any tempera- 
ture between -5° C. and 30 D C; and crystallization of 
IMPDH/XMPVMPA complexes by batch, liquid bridge, or 
dialysis method using these conditions or variations thereof. 

EXAMPLE 3 

Crystal Structure Determination of the IMPDH/ 
XMP*/MPA Complex 
Crystals were equilibrated with 10% PEG 6000, 1M LiCl, 
100 mM MES, 9% glycerol, 3% MeP, 2 mM MPA, pH 5.88 
prior to heavy atom derivitization or native data collection, 
and then transferred to a 15% glycerol version of this stock 
just before X-ray data collection at -165° C. Native and 
derivative data sets were collected on frozen crystals by 
oscillation photography on a Rigaku R-AX1S 11 C phosphor 
imaging area detector mounted on a Rigaku RU200 rotating 
anode generator (Molecular Structure Corp., Houston, Tex.), 
operating at 50 kV and 100 mA. Measured intensities were 
integrated, scaled, and merged using software supplied by 
the manufacturer (Molecular Structure Corp., Houston, 
Tex.). Thirty-five heavy atom reagents were tested, and 
K^WCU, PCMBS, PbCl, EuQ 3 , tet-HgCl furan, bis-Hg 
hithiophene, and bis-Hg he nzn furan, were identified as 
compounds that would bind to IMPDH and be useful to 
determine initial phase angles for the calculation of electron 
density maps of the IMPDH/XMP*/MPA complex. 
30 Heavy atom positions were located and confirmed with 
Patterson or difference Fourier syntheses using PHASES 
[W. Furey et al, S. Am. Crysf. Assoc. Mfg. Summ. 18, p. 73 
(1990)]. Heavy atom parameters were refined with 
PHASES, and used to compute multiple isomorphous 
35 replacement (MIR) phases. The mean figure of merit was 
0.65 to 4.0 A. MIR phases were improved and extended by 
cycles of solvent flattening (B. C. Wang, Meth. Enzym. 115, 
pp. 90-112 (1985)), and phase combination using SIGMAA 
(R. J. Rccd, Acta Crystallogr., A42, pp. 140-149 (1986). The 
40 initial electron density map revealed the alpha-helices and 
beta-strands of the barrel cores, but the insertion domain 
(residues 110-224) in each subunit was poorly seen. The 
molecular model for IMPDH/XMPVMPA was built into 
electron density maps using QUANTA (Ouanta version 4.1, 
^ Molecular Simulations Inc., Burlington Ma., 1995). Cycles 
of model building, positional refinement, and simulated 
annealing using XPLOR-3.1 (A. T. Brunger, X-PLOR 
{Version 3.1), Yale Univ., New Haven (1993)), and phase 
combination were done until the switch to phases calculated 
50 from the model could be made. The current model is 
consistent with the derived aminn-acicl sequence of Chinese 
hamster IMPDH, and the chemical nature of the heavy atom 
substitutions. The R-factor is 21.1% against X-ray data 
between 8 and 2.6 A resolution, with root-mean-square 
55 deviation from ideal bond lengths and angles of 0.007 A and 
1.63° respectively. Definitions for Patterson synthesis, Fou- 
rier synthesis, R-factor, figure of merit, multiple isomor- 
phous replacement, and other phrases in this section not 
previously defined can be found in T. L. Blundell and L. N. 
60 Johnson, Protein Crystalharaphy, Academic Press (1976). 
Additional data collection and structure determination sta- 
tistics is listed in Table 1. 

EXAMPLE 4 
65 IMP and MPA binding to IMPDH 

The crystal structure reveals the interactions between 
XMP*, MPA and IMPDH that lead to tight-binding of these 
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ligands. This structure reveals that a covalent bond has been 
formed between the C2 carbon of IMP and the sulfur atom 
of Cys 331 (FIGS. 5-7), to yield an oxidized IMP thioimi- 
date intermediate (XMP*). Cys 331 has also been shown to 
form a covalent bond with [8- J4 C] IMP when NAD is 5 
present, [J. A. Huete- Perez et al., Biochemistry, 34, pp. 
13889-13894 (1995)] and with the purine ring of 6-Cl-IMP, 
which inactivates IMPDH [L. C. Antonino et al., 
Biochemistry, 33, pp. 1760-1765 (1994)]. Together these 
observations confirm an important role for this residue in 
catalysis. 

Many additional interactions between XMP* and the 
enzyme are observed (FIGS. 5-7). The XMP* phosphate 
forms hydrogen bonds to the amide nitrogen atoms of Ser 
329, Gly 366, Gly 387 Ser 388, and the side chain hydroxyl 
groups of Ser 329 and Tyr 411. Two water molecules near 
Gly 387 are also within hydrogen bonding distance of the 
phosphate moiety. The hypoxanthine ring makes three 
hydrogen bonds with IMPDH. The first is between the amide 
nitrogen of Met 414 and the N7 nitrogen, the second 
between the C6 carbonyl oxygen and the amide nitrogen of 
Gly 415, and the third is between the Ml nitrogen and the 
carbonyl oxygen of Gin 441. Ihc hypoxanthine ring may 
also be stabilized by an interaction between the N3 nitrogen 
and a water molecule. 

The ribose ring, which adopts a C3'-endo conformation, 
also contributes significantly to binding. The structure 
shows that the 02' and 03' hydroxyl groups form a 
hydrogen-bonding network to Ser 68 and Asp 364. Ihe 
ribose 03' hydroxy] group accepts a proton from the Ser 68 
side chain, and donates a proton to the carboxylate group of 
Asp 364. Van der Waals contacts between XMP*, Met 70, 
and He 330 are also observed. 

Mycophenolic acid is a potent, uncompetitive, inhibitor of 
Chinese hamster IMPDH, and the structure reveals many 
interactions between MPA and IMPDH active site residues 
(FIGS. 5-7.). One face of the bicyclic ring system is stacked 
on the XMP* hypoxanthine ring, while the other makes 
contact with the main-chain atoms of Ser 276. Together, the 
hexenoic acid tail, methyl substituent, and methoxy group of 
MPA make van der Waals contacts with the side chain atoms 
of Asp 274, Ser 275, Ser 276, Asn 303, Arg 322, and Gin 
441. Six hydrogen bonds between the drug and IMPDH are 
also observed. These include hydrogen bonds between the 
02 lactone oxygen and the amide nitrogen of Gly 326, and 45 
the CI carbonyl oxygen and hydroxyl group of Thr 333. The 
hexenoic acid tail of MPA adopts a bent conformation, 
unlike the extended conformation seen in NMR studies [G. 
M. Makara ct al.,./. Med. Chem., 39, pp. 1236-1242 (1996)] 
and the crystal structure of free MPA[W. Harrison ct al.,7. 50 
Chem, Soc. Perkin Trans. II, pp. 1542-1544 (1972)] allow- 
ing the carboxylate group to form hydrogen bonds with the 
amide nitrogen and side-chain hydroxyl groups of Ser 276 
[F. H. Allen et ah, /. Chem. Info. Cornp. ScL 31, p. 187 
(1991)]. Additionally, the C7 phenolic oxygen forms hydro- 55 
gen bonds to the side chain hydroxyl group of Thr 333 and 
the side chain amide of Gin 441. 

Enzymatic Mechanism of IMPDH and Inhihition by Myco- 
phenolic Acid 

Aspects of the IMPDH catalyzed reaction can be 60 
addressed with the crystal structure. The IMPDH catalyzed 
oxidation of IMP results in transfer of hydrogen to the 
nicotinamide ring of NAD, forming NADH and XMP. Since 
direct transfer of the hydride is energetically unfavorable, 
two mechanisms involving activation of IMP at the inosinc 65 
C2 position have been proposed [L. Hcdstrom and C. C. 
Wang, Biochemistry, 29, 849-854 (1990)]. In the first 
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mechanism, water, aided by an active site base to provide 
OH- attack, is added in an initial step at C2. Hydride transfer 
to NAD then occurs from the tetrahedral intermediate thus 
formed, producing the enol tautomer of XMP. In the second 
mechanism, nucleophilic attack on IMP occurs from an 
active site cysteine thiol. This is followed by hydride trans- 
fer to NAD, to yield a covalently bound thioimidate inter- 
mediate which is hydrolyzed to XMP in a subsequent step. 
The crystal structure, in combination with recent results that 
10 also demonstrate the formation of an IMPDH-substrale 
cov ale nl ad duct [J. A. Huelc- Perez et al., Biochemistry, 34, 
pp. 13889-13894 (1995)]; J. O. Link and K. Straub, Am. 
Chem. Soc., 118, pp. 2091-2092 (1996)], strongly supports 
the second mechanism. The direct observation of the 
15 covalently bound thioimidate as the oxidized IMP interme- 
diate confirms that enzyme-catalyzed oxidation of IMP 
occurs via attack of Cys 331 at the C2 position, and excludes 
a general base mechanism where water is added to the 
inosine ring in an early step, 
20 Other aspects of the IMPDH catalyzed reaction can be 
addressed with the crystal structure. Although the MPA- 
inhibited complex does not contain NAD or NADH, a 
combination of structural and chemical evidence allows the 
nicotinamide ring to be modeled into the active site. The 
25 nicotinamide ring must be oriented to allow hydride transfer 
from the C2 position of IMP to the C4 position of NAD. 
Further, hydride transfer occurs more readily if the nicoti- 
namide and hypoxanthine rings are nearly parallel [Y.-D. 
Wu et al., J. Am. Chem. Soc., 117, pp. 410CM108 (1995)], 
30 consistent with the favorable interactions provided by stack- 
ing between the nicotinamide ring and the bound substrate, 
and as observed in the structures of glutathione reductase 
(1GET) and NADH peroxidase (2NPX). It is also known 
that hydride transfer occurs on the beta face of NAD [D. " 
35 Cooney et al., Biochim. Biophys. Acta, pp. 89-93 (1987)]. If 
no large conformational changes occur between the time 
NADH leaves and MPA binds, these structural consider- 
ations support an earlier prediction [L. Hedstrom and C. C. 
Wang, Biochemistry, 29, pp. 849-854 (1990)] that during 
40 hydride transfer the nicotinamide of NAD occupies a posi- 
tion similar to the 6,5 ring system of MPA. In this 
orient arion, the nicotinamide amide moiety would form 
hydrogen bonds with Gly-324, Thr 333, Gly-326 and Asn- 
303. 

The strucnire of the inhibited complex also indicates that 
the phenolic hydroxyl group of MPA, which forms hydrogen 
bonds to Thr 333 and Gin 441, may be a replacement for the 
catalytic water that hydrolyzes the thioimidate intermediate 
to produce XMP. In the absence of MPA, a water molecule 
in the vicinity of the MPA hydroxyl would be stabilized by 
hydrogen bonds with Jnr 333 and Gin 441, and would be 
properly positioned for nucleophilic attack at the C2 carbon 
of the thioimidate intermediate. Therefore, structural fea- 
tures of the bound orientation of MPA indicate it is both a 
nicotinamide ring and a catalytic water mimic. This hypoth- 
esis is consistent with a report that des-hydroxy-MPA is at 
least 1,000-fold less potent in a cellular assay than MPA [Y. 
S. Or et al., ACS Meeting, Chicago, Poster No. 112 (1995)]. 
It has also been shown that the presence of a hydroxyl group 
which is able to mimic a catalytic water molecule can lead 
to as much as a 10 kcal/mol improvement in binding [R. 
Wolfeuden and W. M. Kati, Acc. Chem. Res., 24, pp. 
209-215 (1991)]. 

Similarity of IMPDII to Other Enzymes 

Insight into the structure and mechanism of related 
enzymes is revealed in part by the IMPDH structure. 
Sequence database searching identified GMP reductase as 
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the closest IMPDH homologue, with 63% similarity and 
37% identity over a region of 150 amino acids that includes 
the active site cysteine as well as the phosphate binding site. 
The high level of sequence conservation around the active 
site suggests that GMP reductase has a similar fold and 5 
active site geometry to IMPDH. This is supported by the 
observation that GMP reductase, like IMPDH, binds sub- 
strate before co-factor [T. Spector et al.,7. Biol. Chern., 254, 
pp. 2308-2315 (1979)]. 

The slnicture of the IMPDH u/p barrel Is similar to that io 
of other flavin and nicotinamide dependent oxidoreduclases, 
including glycol ate oxidase, the NAD PH -dependent aldo- 
keto reductases, and triethylamine dehydrogenase. The 
C-terminally sequence encoded phosphate binding site is 
also conserved, but in IMPDH this site is occupied by the 15 
IMP ribosc phosphate rather than by the phosphates of the 
flavin or NAD(P) cofactors as seen in the other enzymes. 
This suggests that the NAD binding site in IMPDH is novel, 
and may help explain the specificity seen with inhibitors that 
bind in this site, such as MPA and thiazole adenine dimicle- 
otide [H. J. Lee et al., Cancer Res., 45, pp. 5512-5520 
(1985); L. Hedstrom and C. C.Wang, Biochemistry, 29, pp. 
849-854 (1990)]. In contrast, nucleoside analog inhibitors 
that are competitive with IMP, such as mizoribine and 
ribavirin phosphate, are more likely to recognize the con- 
sensus nucleotide phosphate binding site found in other 
enzymes, and are ihus likely to be less specific than MPA. 

FIGS. 2-7 further depict the structure of the IMPDH/ 
XMP*/MPA complex. Thus, FIG. 2 depicts the fold and 
conformation of IMPDH in three dimensions as determined 30 
by x-ray crystallography. The structure is viewed from the 
C-tcrminal end of the (J-strands that form the a/p barrel. The 
a-heliccs on the outside of the barrel are labeled al through 
a8. The portion of the sub-domain that is ordered is shown. 
Cys 331 is labeled and sits over one end of the barrel. An 35 
arrow marks the location of the flap (residues 400-450) that, 
together with the active site loop, helps form the active site 
pocket. 

FIG. 3 depicts a topological diagram of the IMPDH fold. 
Secondary structure was assigned using the Kabsch and 40 
Sander algorithm, along with visual inspection [W. Kabsch 
and C. Sander, Biopolymers, 22, pp. 2577-2637 (1983)]. 
The (3-slrands and a-helices that form the u/p barrel core are 
labeled pi through p8 and al through u8. The strands and 
helices that are not part of the barrel are labeled pA through 45 
pP and rtA through aG. Cys 331 is located on the loop 
between strand p6 and helix aD. The sub -domain starts after 
helix o2 and ends at strand p3, and includes strands pF 
through pi and helices (JB and aC. Parts of the structure that 
were not visible in electron density maps arc marked "???". 50 
ttie flap (residues 400-450) between strand p8 and helix a8 
includes strands pj through pN and helix aE. Residue 
assignments for the strands and helices that form the o/p 
barrel are as follows: pi, residues 65-68; al, 76-85; p2, 
88-91; a2, 98-109; P3, 245-250; a3, 256-266; p4, 55 
270-274; a4, 281-293; p5, 298-302; a5, 307-316; p6, 
320-324; a6, 343-355; p7, 360-364; a7, 370-378; P8, 
382-386; and a8, 456-469. Residue assignments for the 
remaining secondary structural elements are as follows: pA, 
residues 18-19; pB, 35-38; PC, 40-42; PD, 53-55; pE, 60 
59-61; PF, 114-116; PG, 186-189; PH, 206-212; pi, 
220-223; pj, 400-402; pK, 406-409; pL, 411-413; pM, 
438^40; PN, 443-448; PO, 489-192; pP, 509-513; oA, 
21-23; aD, 194-200; aC, 225-232; aD, 333-337; aE, 
416-420; aF, 476-484; and aG, 495-501. 65 

FIG. 4 depicts a ribbon drawing of the IMPDH tctramer, 
viewed down the crystallographic four-fold axis [M. Carson, 
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X Appi Crysi, 24, pp. 958-961 (1991)]. Most of the 
tetramer-related contacts are made between adjacent barrels, 
and the surface area buried at each subunit interface is 
approximately 4000 A 2 . Bound potassium ions are seen 
adjacent to Cys 331 at each subunit interface. Several other 
contacts are noteworthy. Residues 41-43 form a beta-strand 
parallel with residues 279-281 in an adjacent subunit Resi- 
dues 502-503 make van der Waals contact with Cys 331 in 
an adjacent subunit. Residues 507-510 form an anti-parallel 
bet a -strand with residues 444-447 of the active site 11 a p of 
an adjacent subunil, and these two strands can be seen above 
the potassium ions. 

FIG. 5 depicts a stereo view of the IMPDH active site 
electron density [M. Carson, J. Appi Cryst., 24, pp. 958-961 
(1991)]. Refined coordinates of the XMP* thioimidatc inter- 
mediate and MPA are shown in thick bonds superimposed on 
the SigmaA-weighted [R. J. Read, Acta CrysL, A42, pp. 
140-149 (1986)] 2b' obj -b calc electron density map contoured 
at 2.0 a. The hypoxanthine ring makes a covalent bond to the 
20 sulfur of Cys 331. Some of the side chains that interact with 
substrate or inhibitor to form the active site pocket are 
shown using thin bonds. There are only six differences in 
amino acid sequence between Chinese hamster and human 
type II IMPDH (R173C, N215D, L265Q, M290I, E292D, 
25 and C327S), These are all at least 15 A away from the active 
site, except C327S, which is a conservative mutation and 
points away from the active site pocket. Thus, these inter- 
actions should also apply to the human tvpe II form of 
IMPDH. 

FIG. 6 depicts a schematic representation of the XMP*- 
IMPDII interactions. There is a covalent bond between the 
sulfur atom of Cys 331 and the C2 carbon of the hypoxan- 
thine ring. 

FIG. 7 depicts a schematic representation of the MPA- 
IMPDH interactions. All proximal water molecules 
observed in electron density difference maps are labeled 
"H 2 0". All distances pertain to non-hydrogen atoms. 

EXAMPLE 5 

Mutational and kinetic analysis of the active site 

A series of mutants was generated to determine the roles 
of human type II IMPDH active site residues in catalysis and 
inhibitor binding (FIG, 8). 

Knowledge of the three-dimensional structure which we 
have determined permits rationalization of the observed 
phenotype. Mutation of either Cys 331 or Asp 364 to Ala 
effectively abolished IMPDH activity relative to wild type. 
Ihe crystal structure shows that these two residues are in 
direct contact with XMP*. Cys 331 forms a covalent bond 
to XMP*, confirming its role in catalysis, while the side- 
chain of Asp 36^ forms a hydrogen bond to the ribose 
moiety of XMP*. Changing Ser 329 to Ala reduces enzyme 
activity to 13% of the wild type. This side chain forms a 
hydrogen bond to the phosphate of XMP*. Residues which 
make direct contact with MPA also were modified. Substi- 
tuting Thr 333 with He, and Gin 441 with Ala, increased the 
K ( - app. of MPA 300-fold and 25-fold respectively. The Thr 
333 to He mutation is of particular interest, since it has been 
observed in murine blastoma cells selected for 10,000- fold 
increased resistance to MPA [S. D. Hodges et al., J. Biol. 
Chem. 264, p. 18137 (1.989); T. Lightfoot and F. F. Synder, 
Biochem. Biophys. Acta, 1217, p. 156 (1994)]. The crystal 
structure shows a hydrogen bond network between Thr 333, 
Gin 441 and MPA, with the phenolic oxygen in particularly 
good hydrogen bonding distance and geometry with the side 
chain hydroxyl of 'itir 333 (FIGS. 5-7). llie carboxylate 
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group of the hexenoic acid lail of MPA forms two hydrogen or homologues of IMPDH. This process may be aided by 

bonds with Ser 276. Mutating this residue to Ala disrupts using a machine-readable data storage medium encoded 

this interaction and leads to a 7-fold increase in Ki app. In with a set of machine-executable instructions, wherein the 

contrast, mutations of other active site residues, such as Ser recorded instructions are capable of displaying a three- 

275, Scr 327 and Gin 368, have little effect on catalytic 5 dimensional representation of the IMPDH/XMPVMPA 

activity or drug inhibition. The structure indicates these co lex or a porlion thereof ^ hicaX representation is 

residues do not contact substrate or inhibitory directly. used according lQ the m£thods ^^ed ^ ^ 

Kinetic cxpenments with human IMPDH have revealed compounds , iricluding inhibltorv rompourjds , that bM \ 0 

that, although IMP can bind to the enzyme in the absence of IMPDH. Such compounds may associafe with IMPDH at the 
potassium this ion .is required for lb* vt*«nn io active site, in the XMP* binding site, in the MPA binding 

Xiang el al., /. M Chem. f 271, pp. 143D-1440 (1996)]. ^ t(f jn pafls of a „ of bolh ^ 

The crystal structure ol this invention explains this obser- Compounds which bind at the MPA binding site 

vation. We observed a large peak ,n difference electron ^ ^ outHned ab(wc fe ^ (f) d£M a und 

density maps that was surrounded by a water molecule and thal inhibjts IMpDH b dircctlv wi(h , he ' MPA 

five main-chain carbonyl oxygens, including that of Cys 331 1S binding sitc> and fa ex tcd l0 bind in thc M PAbindi sitc . 

(data not shown). The average distance of the peak center to Such ^ have a ate for thc bi ^ rf 

each of the sur^^^ portion of MPA and additional functionality that imparts 

hcxagonally coordinated, llic nature and positioning of the affini| fof 1MpDH m impound comprises a substan- 

hgands suggested a potassium binding site. Fbus, potassium tially hydrophobic core capable of maki van der Waals 

may organize protein conformation around the active site, M contact with the bound XMp , imermediale and one Qf more 

and could help position Cys 331 for catalysis. In addition, of the following residues on IMPDH: ^ 274 Ser 275 Sef 

three of the carbonyl oxygen ligands reside on residues near 276> Gln 277> AsQ 3^ ^ 3^ G , y ^ Met 3^ GJ 32fi 

the C-terminus of an adjacent IMPDH subunit, suggesting ^ 333t Mel 414j Gly 415 and G ] n m Substituted onto 

lMPnH^rr% may ^ ^ ^ ° f this h y dro P hobic <* n " one or more atoms ca P able °f 

IMPDH (HO. 4). 25 f orrnm g one or more hydrogen bonds with residues such as 

FIG. 8 depicts the specific activity of IMPDH mutants for Asp 274, Thr 333, Gin 441, Gly 326, or nearby residues on 

IMP substrate. Mutations were made in the human type II IMPDH. These hydrogen bonding atoms are connected by 

IMPDH cDNA cloned into a pT7 blue vector (Novagen) by |i nkers t0 tne substantially hydrophobic core. These linkers 

a four primer PCR method using Pru DNA polymerase may f orrr) additional van der Waals interactions with resi- 

(Stratagen) [A. Rashchian et al., PCR Methods and 30 dues His 93, Gly 251, Thr 252, His 253, Asp 256, Arg 259, 

Applications, 2, pp. 124-130 (1992)]. PCR products were Uu 2 73, Phe 282, and Gin 283, or nearby residues. In the 

digested with appropriate restriction enzymes and cloned lowest-energy bound conformation, this molecule will have 

into unique sites within IMPDH cDNA. Mutants were a strain energy of 10 kcal/mol or less. Further, this molecule 

sequenced m the area containing PCR products and the will C0Qtam fewer than three secon dary amide bonds and 

surrounding restriction sites. The full length IMPDH cDNA 35 wil] have a mo lecular weight of less than 1000. 

carrying the con finned mutation was then subcloned into a 

pSPC27 vector in the IMPDI deficient E. coli strain II712 EXAMPLE 7 
[H. J. J. Nijkamp and P. G. Haan, Dioclii/tu Biophys. Acta 

145, pp. 31-40 (1967)]. Cultures (500 ml) were grown at 37° IMPDH Activity Inhibition Assay 

C. for 14 to 16 hours after IPTG induction, and typically 4t) IMP dehydrogenase activity was assayed following an 

yielded 2 grams of cell paste. Cells were resuspended in 50 adaptation of thc method first reported [B. Magasanik et al., 

mM Tris, pH 8.0, 150 mM KC1, 3 mM EDTA, 2 mM DTT J. Biol. Chem. 226, p. 33y (1957)]. Enzyme activity was 

buffer containing 10% urea, and then lysed by addition of measured spcctrophotometrically, by monitoring thc 

lysozyme (1 mg/g cell paste) and sonication. IMPDH wild- increase in absorbance at 340 nm due to the formation of 

type and mutant proteins were precipitated from crude d5 NADH (e340 is 6220 M" 1 cm" 1 ). The reaction mixture 

lysates by 25% w/v ammonium sulfate. Up to 150 mgs of at contained 0.1 M Tris pH 8.0, 0.1 M KC1, 3 mM EDTA, 2 

least 65%-70% pure IMPDH was obtained by this single mM DTT, 0.1 M IMP and enzyme (IMPDH human type II) 

purification step. The partially purified IMPDH was resus- at a concentration of 15 to 50 nM. This solution is incubated 

pended in 50 mM Tris, pH 8.0, 100 mM KCl, 3 mM EDTA, at 37° C. for 10 minutes. The reaction is started by adding 

2 mM DTT, 10% glycerol buffer and used for kinetic 50 NAD to a final concentration of 0.1 M and the initial rate is 

analysis. Second order rate constants (k cat/Km, M _l sec~ l ) measured by following the linear increase in absorbance at 

were calculated from IMP titration data at saturating (400 340 nm for 10 minutes. For reading in a standard speclro- 

mM). NAD concentration obtained by monitoring the rate of photometer (path length I cm) the final volume in the 

NADH production at 340 nm at 37° C. FIG. 8 also presents cuvette is 1 .0 ml. The assay has also been adapted to a 96 

the inhibition of various mutant IMPDH proteins by MPA. 55 well microliter plate format; in this case the concentrations 

K, app. values for MPA were obtained from thc rate vs. of all the reagents remain the same and the final volume is 

inhibitor data of IMPDH mutants at saturating IMP and decreased to 200 fil. 

NAD concentrations. The data were fit to the equation for For the analysis of inhibitors, the compound in question 

tight-binding uncompetitive inhibition using the program is dissolved in DMSO to a final concentration of 20 mM and 

KineTic 3.0 [D. W. Marquardt, J. Soc. Ind. Appi Math., 11, 60 ac!ded ^ tne inilial assay mixture for preincubation with the 

pp. 431-441 (1963)]. enzyme at a final volume of 2-5% (v/v). The reaction is 

EXAMPLE 6 started by the addition of NAD, and the initial rates mea- 
sured as above. K,. determinations are made bv measuring 

Use nf TMPDH/XMPVMPA Coordinates for ^ initial vclocitics ^ thc presence of varying amounts of 

Inhibitor Design 65 inhibitor and fitting the data using the tight-binding equa- 

Thc coordinates in FIG. 1 are used to design compounds, tions of Henderson [P. J. F. Henderson, Biochem. J.. 127, p. 

including inhibitory compounds, that associate with IMPDH 321 (1972)]. 
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EXAMPLE 8 

Immunosuppression (Mitogenesis) Assays Cell 
Source and Culture 

Fresh peripheral blood lymphocytes (PBLs) from Leuko- 5 
Pak cells or whole blood from random normal blood donors 
(tested HIV- negative and hepatitis negative) are isolated and 
separated by density centrifugation over Histopaque 1077 
(Sigma Chemical Co., St. Louis, Mo.). The murine CTLL 
cytotoxic T-cell line and the human Jurkat T-cell line are jo 
available frum ATCC (CTLL-2 ATCC TIB214, JURKAT 
CLONE E6-1 ATCC TIB 152). The human allogeneic B-cell 
lines used for activation of the fresh PBLs are EBV- 
transformed lymphocytes from normal healthy adult donors 
with two completely different IILA haplotypes. All cell lines 15 
are routinely tested for the presence of Mycoplasma con- 
tamination using the Gibco Mycotect test kit and found to be 
Mycoplasm-free. Culture medium consisted of KPMI 1640 
(Gibco, Grand Island, N.Y.) containing penicillin (50 U/ml) 
and streptomycin (50 ^ml), L-glutamine 2 mM, BME 20 
(5xl0" s ), 10% heat-inactivated FCS and 10 mM HEPES. 
Compound Solutions and Titrations 

All chemical stocks are dissolved in DMSO. Titrations of 
compounds are made into the medium the individual assay 
are carried out in, i.e., complete RPMI or HB 104 for final 2s 
diluted concentrations, using multiple three- fold dilutions 
from 1 «M or 10 //M stock solutions. 
Mitogenesis Assays ( ; 'PMA" and "OKT3") 

The inhibitory effect of test compounds on the prolifera- 
tion of human PBLs in response to mitogens [W. K. Waithe 30 
et ah, Handbook of Experimental Immunology, 3d Ed., 
Blackwcll Scientific Publications, Oxford (1978); B. B. 
Mishcll ct aL. Selected Methods in Cellular Immunology, W. 

H. Freeman and Co., San Francisco, Calif. (1980)] are 
assessed by stimulation of 5xl0 4 cells with 0KT3 (10~ 4 35 
dilution final) or PMA (10 ng/ml) plus ionomycin (250 
ng/ml) in the presence or absence of different concentrations 
of test compounds and control drugs (CsA, FK506, 
rapamycin) in final volume of 200 /d per well in 96 well 
round bottomed plates. After 48 h incubation (37° C, 5% 40 
C0 2 ), cells are pulsed with 1 /iCi of 3 H-Leucine, harvested 
24 h later with a Tom Tek cell harvester, and counted in LKB 
(3 -scintillation counter. Results (cpm) are compared with 
controls with medium alone, and concentrations causing 
50% reduction in counts (IC S0 ) are calculated. 45 

While we have described a number of embodiments of 
this invention, it is apparent that our basic examples may be 
altered to provide other embodiments which utilize the 
products and processes of this invention, 'ifjerefore, it will 
be appreciated that the scope of this invention is to be 50 
defined by the appended claims rather than by the specific 
embodiments which have been represented by way of 
example. 

We claim: 

1. A computer for producing a three-dimensional repre- 55 
sentation of a molecule or molecular complex, wherein said 
molecule or molecular complex comprises a binding pocket 
defined by structure coordinates of IMPDH amino acids 68, 
69, 93, 273, 274, 275, 276, 277, 303, 322, 324, 325, 326, 
327, 328, 330, 331, 332, 333, 334, 337, 339, 340, 364, 413, 60 
414, 415, 416, 420, 439, 440, 441, 442, 469, and 470 in FIG. 

I, or a three-dimensional representation of a homologue of 
said molecule or molecular complex, wherein said homo- 
logue comprises a binding pocket that has a root mean 
square deviation from the backbone atoms of said amino 65 
acids of not more than 1.5 A wherein said computer com- 
prises: 
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(a) a machine-readable data storage medium comprising a 
data storage material encoded with machine-readable 
data, wherein said data comprises the structure coor- 
dinates of IMPDH amino acids 68, 69, 93, 273, 274, 
275, 276, 277, 303, 322, 324, 325, 326, 327, 328, 330, 
331, 332, 333, 334, 337, 339, 340, 364, 413, 414, 415, 
416, 420, 439, 440, 441, 442, 469, and 470 according 
to FIG. 1; 

(b) a working memory for storing instructions for pro- 
cessing said machine -readable data; 

(c) a central -processing unit coupled to said working 
memory and to said machine-readable data storage 
medium for processing said machine readable da la into 
said three-dimensional representation; and 

(d) a display coupled to said central-processing unit for 
displaying said three-dimensional representation. 

2. The computer according to claim 1, wherein said 
computer produces a three-dimensional representation of a 
molecule or molecular complex comprising a binding pocket 
defined bv structure coordinates of IMPDH amino acids 

274, 275, 276, 277, 303, 322, 324, 325, 326, 331, 333, 414, 
41 5, and 441 according to FIG. 1 , or said computer produces 
a three-dimensional representation of a homologue of said 
molecule or molecular complex, wherein said homologue 
comprises a binding pocket that has a root mean square 
deviation from the backbone atoms of said amino acids of 
not more than 1.5 A. 

3. I*he computer according to claim 2, wherein said 
computer produces a three-dimensional representation of a 
molecule or molecular complex comprising a binding pocket 
defined by structure coordinates of IMPDH amino acids 

275, 276, 303, 325, 326, 331, 333 and 441 according to FIG. 
1, or said computer produces a three-dimensional represen- 
tation of a homologue of said molecule or molecular 
complex, wherein said homologue comprises a binding 
pocket that has a root mean square deviation from the 
backbone atoms of said amino acids of not more than 1.5 A. 

4. A computer for producing a three-dimensional repre- 
sentation of a molecule or molecular complex wherein said 
molecule or molecular complex comprises a binding pocket 
defined by structure coordinates of IMPDH amino acids 67, 
68, 69, 70, 73, 274, 275, 276, 303, 322, 323, 324, 325, 326, 
327, 328, 329, 330, 331, 332, 333, 334, 335, 364, 365, 366, 
367, 368, 385, 386, 387, 388, 389, 391. 411, 412, 413, 414, 
415, 416, 419, 440, 441, 442, 443, 500, 501, 502, 503, 504, 
505, and 506 according to FIG. 1, or a three-dimensional 
representation of a homologue of said molecule or molecular 
complex, wherein said homologue comprises a binding 
pocket that has a root mean square deviation from the 
backbone atoms of said amino acids of not more than 1.5 A 
wherein said computer comprises: 

(a) a machine-readable data storage medium comprising a 
data storage material encoded with machine-readable 
data, wherein said data comprises the structure coor- 
dinates of IMPDH amino acids 67, 68, 69, 70, 73, 271, 
275, 276, 303, 322, 323, 324, 325, 326, 327, 328, 329, 
330, 331, 332, 333, 334, 335, 364, 365, 366, 367, 368, 
385, 386, 387, 388, 389, 391, 411, 412, 413, 414, 415, 
416, 419, 440, 441, 442, 443, 500, 501, 502, 503, 504, 
505, and 506 according to FIG. 1; 

(b) a working memory for storing instructions for pro- 
cessing said machine -readable data; 

(c) a central-processing unit coupled to said working 
memory and to said machine-readable data storage 
medium for processing said machine readable data into 
said three-dimensional representation; and 
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(d) a display coupled to said central -processing unit for 
displaying said three-dimensional representation. 

5. The computer according to claim 4, wherein said 
computer produces a three-dimensional representation of a 
binding pocket defined by structure coordinates of IMPDH 5 
amino acids 68, 69, 70, 303, 322, 326~ 327, 328, 329, 330, 
331, 332, 333, 335, 364, 365, 366, 367, 385, 386* 387, 388, 
411, 413, 414, 415, 416, 419, 441, 442, 443, 501, 502, 503, 
and 504 according to FIG. 1, or a three dimensional repre- 
sentation of a homologue of said molecule or molecular jo 
complex, wherein said homologue comp rises a binding 
pocket thai has a root mean square deviation from the 
backbone atoms of said amino acids of not more than 1 .5 A. 

6. The computer according to claim 5, wherein said 
computer produces a three-dimensional representation of a is 
molecule or molecular complex comprising a binding pocket 
delined by structure coordinates of IMPDH amino acids 68, 
70, 322, 328, 329, 331, 332, 335, 364, 366, 387, 388, 411, 
413, 414, 415, 441, 442, 501, and 502 according to FIG. 1, 

or a three-dimensional representation of a homologue of said 20 
molecule or molecular complex, wherein said homologue 
comprises a binding pocket that has a root mean square 
deviation from the backbone atoms of said amino acids of 
not more than 1.5 A. 

7. The computer according to claim 4, wherein said 25 
computer produces a three-dimensional representation of a 
molecule or molecular complex comprising a binding pocket 
defined by structure coordinates of IMPDH amino acids 67, 

68, 69, 70, 73, 93, 273, 274, 275, 276, 277, 303, 322, 323, 
324, 325, 326, 327, 328, 329. 330, 331, 332, 333, 334, 335, 30 
337, 339, 340, 364. 365, 366, 367, 368, 385, 386, 387, 388, 
389, 391, 411, 412, 413, 414, 415, 416, 419, 420, 439. 440, 
441, 442, 443, 469, 470, 500, 501, 502, 503, 504, 505, and 
506 according to FIG. 1, or a three-dimensional represen- 
tation of a homologue of said molecule or molecular 35 
complex, wherein said homologue comprises a binding 
pocket that has a root mean square deviation from the 
backbone atoms of said amino acids of not more than 1 5 A. 

8. The computer according to claim 7, wherein said 
computer produces a three-dimensional representation of a 40 
molecule or molecular complex comprising a binding pocket 
defined by structure coordinates of IMPDH amino acids 68, 

69, 70, 274, 275, 276, 277, 303, 322, 324, 325, 326, 327, 
328, 329, 330, 331, 332, 333, 335, 364, 365, 366, 367, 385, 
386, 387, 388, 41 1 , 413, 414, 41 5, 416, 441 , 442, 443, 501 , 45 
502, 503, and 504 according to FIfi. 1, or a three- 
dimensional representation of a homologue of said molecule 

or molecular complex, wherein said homologue comprises a 



binding pocket that has a root mean square deviation from 
the backbone atoms of said amino acids of not more than 1.5 

A. 

9. The computer according to claim 8, wherein said 
computer produces a thrcc-dimcasional representation of a 
molecule or molecular complex comprising a binding pocket 
defined by structure coordinates of IMPDH amino acids 68 
70, 275, 276, 303, 322. 325, 326, 328, 329, 331, 332, 333, 
335, 364, 366, 387, 388, 411, 413, 414, 41.5, 441, 442, 501, 
and 502 according to FIG. 1, or a three-dimensional repre- 
sentation of a homologue of said molecule or molecular 
complex, wherein said homologue comprises a binding 
pocket that has a root mean square deviation from the 
backbone atoms of said amino acids of not more than 1.5 A. 

10. The computer according to claim 7, wherein said 
computer produces a three-dimensional representation of a 
molecule or molecular complex comprising a molecule or 
molecular complex defined by the set of structure coordi- 
nates for IMPDH according to FIG. 1, or a three- 
dime asional representation of a homologue of said molecule 
or molecular complex, said homologue having a root mean 
square deviation from the backbone atoms of said amino 
acids of not more than 1.5 A. 

11. A computer for determining at least a portion of the 
structure coordinates corresponding to an X-ray diffraction 
pattern of a molecule or molecular complex, wherein said 
computer comprises: 

(a) a machine-readable data storage medium comprising a 
data storage material encoded with machine-readable 
data, wherein said data comprises the structure coor- 
dinates according to FIG. 

(b) a machine -readable data storage medium comprising 
a data storage material encoded with machine-readable 
data, wherein said data comprises an X-ray diffraction 
pattern of said molecule or molecular complex; 

(c) a working memory for storing instructions for pro- 
cessing said machine-readable data of (a) and (b); 

(d) a central-processing unit coupled to said working 
memory and to said machine-readable data storage 
medium of (a) and (b) for performing a Fourier trans- 
form of the machine readable data of (a) and for 
processing said machine readable data of (b) into 
structure coordinates; and 

(e) a display coupled to said central-processing unit for 
displaying said structure coordinates of said molecule 
or molecular complex. 



